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ABSTRACT " . . , 

The interdiscipli-narv components of science 
instruction at twc-year colleqes are examined as -revealed by 
curriculum offerings in enviroTimental science, integrated science, 
,and the history of science. /Part I of the repcrt reviews th.e 
literature qoncerning the rationale, obiectives, coprse content, and 
instructional methods of int erdiscipl ip ary science courses, as well 
as the components of and inr* r uctiona l' pj;;actices in environmental 
sciences. Part II- summarizes >:h€ findings of a, study cf catalogs and 
a survey of science instructors at 175 colleges. These studies were 
conducted to analyze the science courses offered in the J 977-78 
academic year and to assess the instructional practices used- Major 
findings outlined in this section show that: (1) while 
interdisciplinary and environmental science courses made up U% cf the 
science courfses listed, - 99% of the colleges included one or more of 
these courses in their schedules of classes: if2 ) 70% cf the 
environmen^tal science courses listed were des igned'^f or environmental 
technology m>ijors; and (3> interdisci plinary. science instructors were 
predominantly .experienced, full-time teachers using a variety of 
non-ttaditional techni<^ues. Part III provides summary observations' 
pointing to /tjie small percentaae cf colleges offering integrated 
sciences In xqcational curricula,' the ^ack of goal clarification in 
interdisciplinary offerinqs, ,ar.d the value cf in-terdisciplilfery ^, 
sciences. in developmental education. CJPK 
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PREFACl. 

This monograph Is one of a series of twelve publications dealing 
with the sciences In two-year colleges. Tt^ese pieces are concerned v 
with agriculture, biology, chemi st,:y ...earth and space sciences, economics 
engineering., Integrated social sciences and antftVopology. integrated 
natural sciences, mathematics. .physic^ . psychology, and sociology. 
Except for the nwnograph dealing with engineering transfer programs, each 
was written by staff associates of the Center for the Study of Community 
Colleges under a grant from the National Science Foundation -.{ISED 77- 
18477). 

In addition to the prinwry author of this monOgraph. several people 
were Involved in its execution. . Andrew Hill and William Mboney were 
lnstrun)ental In developing some of the procedures used In gathering .the 
data- Others involved In tabulating information were Miriam Beckwith. 
Jennifer Clark .' Wi 1 1 lam Cohen. Sandra Edwardk. Jack Friedlander. and, 

Cindy Issacson. , 

Field Research Corporation in San Francisco, under the direction of 
Eleanor Murray, did the computer runS in addition to printing the 
instructor survey eni^ed in that portion of the project dealing with 
instructional practicSS Bonnie Sanchez of the ERfC Clearinbhouse for 
Junior Colleges and Janice Newmark, Administrative Coordinator of the 
Center for the Study of Community Colleges, prepared the materials for 
■ publication. Carmen Mathenge was responsible for manuscript typing. 
Jennifer Clark did the final compilation of the various bibliographies 

for each monograph. 

Florence B. Brawer coordiii)»t^d the writing activities and edited 
each of the pieces. Arthur H. Cohen was responsible for overseeing the 
entire project. 

m addition to these. people who provided so much input to the final 
ization of this product, we wlTh to thank Dr. Robert McCabe of Miafitr- 
Oade Conmunity College who re'viewed the manuscript and Ray Hannapel 
and Bill Aldridge of the National Science Foundation, who were project 
monitors. 

» .,1 r^k«« Florence B. Brawer 

?ro£M/r«!or rub,lc»t,«ns Coord.nator 
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SCIENCE EDUCATION IN TWO-YEAR VlEGES; 



envTronmental science^ 



C p. Snow's famous essay. nv«.Cultun.V (19^4). defined the gap be- 
tween the literary and scientific cultures. .Soutnik and the spectacular 
technological breakthroughs of ouV era are ofteV cited as the factor that 
detennlned the prominence of the-sclences In educational curricula. But 
there are those who find the breach between cultures arbitrary and the 
emphasis on science without a corresponding emphasis on humanities un- 
healthy. This recognition represents the philosophical underpinnings of 
the Interdisciplinary approach to learning. 

interdisciplinary offerings are well suited to the community college, 
which encompasses diverse educational go^ls and caters to diverse student 
abilities and needs. These students, who do not usually come to the com- 
munity college seeking an education 1n,a narrow, specialized academic 
discipline, often view education as peripheral to a focused occupational 
goitl. Yet. the community college defines one of its missions to broaden 
andi liberalize the thinking of all students j,ho enrqll,. The Iqilierdiscip- 
llnarjc course or program may provide the means to acMeve that mission. 

This monograph examines the interdisciplinary perspective that has 
penetrated the tJ>-year college science curriculum. The forms of the 
interdisciplinary approach that will be discussed are interdisciplinary 
courses/including the history, philosophy, and sociology of science and 
Inte^ated science courses, and environmental science, which is inter- 
disciplinary in the sense that it dMws from a variety of disciplines to 
define and solve environmental problems. The literature In th^se two 
areas win be reviewed In Part 1. Part II includes a discussion of the 
infonnatlon colle.ted in curriculum studies undertaken by the Center for - 
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the 'study^f Conrnunlty Colleges under a grant from the National Science 
Foundation. Concluslpns and recommendations for further research^and 
pro9r«m Improvement In interdisciplinary sciences In Part I^I complete 
monograph. 
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PART I 
THE LITERATURE 

INTERDISCIPLINARY SCIENCES 
Since studies of enrollment trends. Instructional practices, and 
course success or failure are not reported on a gl/)bal scale, this liter- 
ature review depends primarily on reports of the planning and execution 
of specific courses. This review will also draw^from discussions of four- 
year college course offerings and from discussions of interdisciplinary 
humanities; both sources speak to Issues pertinent to interdisciplinary 
sciences ^« the two-year college. This section treats interdisciplinary 
'courses, including such non-science areas as the humanities, and Integrated 
sciences. 



initially, the distinction between the ten.s vmterdlsclpl Inary" and 
"integrated" needs clarification. As used here. "Interdisciplinary" ref.r, 
to a course th«t combines one or .nore science disciplines with a discipline 
,outside the sciences, such as a hJmanlties or social science discipline 
(Baez. 1976). This may be accomplished explicitly In a "Physics and 
History" course, or Implicitly "in a theme-orleftted course such as "The 
Ascent of Man." "Inteqrated sciences" designate a narrower range of 
courses, wh^ch comblnfe disciplines within science, suchas the physical 
science survey course. Both Interdisciplinary and Integrated sciences are 
n«st often-theme or problem-centered, but may Include a case study or an 
historical approach to science (Gratz. 1966; Hall. 1972). 

■ ,n a comprehensive study of Interdisciplinary sciences. Fuller (1967) 
found that 47 percent of the two-y'e^r colleges that he surveyed offered^ 
What he temed a "multidisclpllnary" science course. Interdisciplinary 
sciences most often appear In the curriculum as Isolated offerings, as. 
for example, the "Ascent of Man." a course based on Bronowskl's television 
series '(Hoachlander. 1977; Rein. 1975). These courses may satUfy a gen- 
eral education need of a non-science ma!or or may fulfill the related 
science requi rement of an occupational student? Other Interdisciplinary 
sciences serve as part of a program of general education offerings, as', 
for e'xample. Rib Hondo's Exploratory College (Cohen » Brawer. 1975). 
De Anz«'s Mini CMlege (Palmer. 1975). or Mlami-Oade's General Education 
• Program (lukenbell & McCabe. 1978). 

Why an Interdi^dpliMEZ-Mfi!^^ 

" literature yields Isolated descriptions of Interdisciplinary 

courses that attempt to bridge' the gap between the "two cultures." but no 
evidence Indicates that the course or program rationales expressed are 
generally accepted. The reported reasons for creating these ^terdisclp- 
linary coursej_ range from altruistic concerns about student abilities to 

VtorHisriDlinarv will be used as the We general term designating 

both iiSSsc'J^liyJ'and integrated sciences as defined above, . 

4 . ■ 
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cope with the future (Dehnart S others. 1977; Steelman. 1975; Vinson. 
1975) or "saving the world from going to hell on roller skates" 
(McAlexander.- 1976) to the more self-serving goils of attracting new 
students to the college (Epstein. 1975; Rein. 1975) and Increasing 
enrollments In the sciences (Babskl. 1976; Epstein. 197^; Lab'lanca. 
1975; MacMlllan. 1975; Zander. .1975). In Some cases, particular col- 
lege or faculty members' .comnltment to Interdisciplinary education 
(Butzek S Carr. 1976; Collins. 1977) or the Improvement of the liberal 
arts (MacHlllap. 1975) stimulated the development of an Interdiscip- 
linary course (Carhart & Collins. 1973; Palmer. 1975). Overcoming the ^ 
fragmentation of material and students" d1>Jo1nted views of sciences . 
provided thejmpetus to create an integrated science course at Howard , 
Conmunity College (Chapdelain. Friedman * Poch. 1977). Another- ration, • 
ale for interdisciplinary innovations 'may be the success of a previous 
similar offering (EDstein, 1975; HacAlexander , 1976). 

Most of these rationales ref>ect the traditional concern of educa- 
tion to' meet society's needs for an educated populace. Yet. general 
education in the conmunlty college is beset with difficulties steni^ing 
fron. the increase in the role of occupational education (from student 
-enrollment of ^3% in 1965 'to nearly S0% in 1976) ^AACJC. 1976) and 
changes in the composition of the students to include more part-time 
students, students over twenty-five, women returning after an extended 
absence, senior citizens, students from minority groups, and academic- 
ally "unprepared" students (Knoell. 1973). These changes have influenced 
the curriculum design of general education programs. Part-time students, 
for example, have difficulty in becoming totally immersed in a compre- 
hensive general education program, since conflicting pressures may cause 
erratic college attendance. Students attending the community college to 
take very definite courses may have no intention of completing any one 
particular program and/or no interest ^(^ a general education program. 
This situation underscores the potential importance of the interdiscip- 
linary course to offer students exposure to a general education. Some 
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.«„,„U,on Of th.s. .nd ot^er ™l.t.d to Student d,y.rs,ty in' 

th. co««nlt, college Is evident i. the llter.t.re (B.b5l.1, 1976. 

Hackett. 1973). . 

General educatlort In science Includes an appreciation of the 1m^ 
portance of studying science and the ability to' reason and to co^nl- 
Lte on scientific Iss.s (Gratz. 1966). as well a, the stu^ f 
interrelation between science «nd other social activities ^is . 96 . 
Hur<ly. 1970). The Interdisciplinary approach to general educa on Is 
defended with the argument that when faced with P-^]-* '^^ "^^ 
their lives, people do not think as sociologists, sclent sts psy- 
chologists; they grapple with the l^s In holistic fashion (Cohen. 

''''Vhe fclence sJrvey course, the problem-centered approach as well as ' 
other interdisciplinary approaches all signify «tten,pts at ^^^'^^^ 
science general education Instruction. The science survey course Illus- 
trates the adoption of the widely-accepted distribution re<,y1re«i^nt 

plch to general education! such as Parseglan's (1969) "Introduc on 
to Natural Sciences." This type of offering does. '^^^^ j'^'^^^^^^^ 
of superficiality by those who favor the narr«.. ^P-^'J " j; "!^. 
to science (Dale. 1973). The Interdisciplinary science literature does 
to science \wo , , „f fwic tvne of offering In the conrnun- 

not adequately explore the role of this type or oTxeri g 

Itv college general education curriculum. 

' t d-l Cpllner, sciences ™y serve .s pan'of . b,slc studies cu - 
Hcul 1 prov.d n, students .ho h,ve .chleved 11 ttle. .c.de»lc success . «, 
I'eductlL fouLtlou. .s well,,s ,sslstl„, -H. career p .ns 
Verdlscli^lnV, science courses serve .s te™in.l -"^s^. or « 
„, be the beginning of further eduction,! underteklngs (F.rrell. 1973, 
71 on 9 ?,d en. 1966). The needs of .cdenlCl, underprep.re stu- 
d!^ s ve be n .ddressed .t Ne. Vork CU, Co^unlt, College throug the 
Ctl Of beslc sMlls ^ules of Instruction to , - - 

science course (Tuosto S Be.tler. 1975) or through the • 
• sclrnce-rel.ted ™ter,.1, for re.dln, instruction (Beitler, 1976). The 
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combination of the Interdisciplinary approach with basic studies curricula 
may stimulate eathuslasm toward science and facilitate .reading, writing. . 
and mathentotic skill development. , One'crltlcism of providing high-risk 
students with special general education is that students tMe.additlonal 
courses that do not count toward their degree, while not necessarily 
achieving success In grades or completing , more credit hours (Farrell. 1973). 
Yet. this Idea has not been discussed in-mucH detail in the reviewed 11?- 

erature. - ' > , 

Nor does the literature discuss the merits of>ws1ng Integrated sci- 
ences as an approach to teaching science concepts to occupational students'. 
Students in 'technical programs may benefit from the flexibility that an 
understanding of the theoretical or conceptual approach to science caQ 
bring to them {E1ss. 1966). .Meek (1972) descnlbes a workshop wh^ere an 
integrated course was assigned to provide allied health studerits with 
basic \cience instruction'. ZublaH (1973) reports the successful use of 
interdisciplinary science to provide academically deficient nursing stu- 
dents necessary science knowledge to complete erssbciate nursing require- 
ments, students preparing; to be elementary school teachers also ,|)ave.„a 
special need for interdisciplinary sciences (Fuller. 1967). ^ 

Pressures from outside the cqllege may Influence t>e development of 
an interdisciplinary sc^ce course. If the local four-year college offers 
interdisciplinary science, the two-year college may be obligated to offet 
a similar course to facilitate student articulation. This type of course 
may provide an ideal means to meet the general science requirements of the 
four-year college or It m«y handld^ip the transferring student. If the four- 
year college considers the "mix" of disciplines ^nadequate. With the in- 
crease In occupational programs, conmunlty colleges-also need to be cogni- 
zant of the requirements of vocational licensure boards >nd state 
• departments of education, as well as responsive to the .suggestions of 
vocational advisory boards In course planning. 
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ODuHe' Object lyes ' . . vi'.^v.* 

> '^cVth7r«t1on«Te for,an Interdisciplinary course offering Is^scer- 
-Ulp^d. specific coarse «0ject1ves .re ^tennlned' These objective. «re , 
often as general as the cou;se rationale: to Improve students' sc entlfic 
,Ueracy(Mc^lexander. 1976; Schroeer I Spencer. 197<1 or to Introduce , 
students to sc'lerx^ as a new subject through a .or. familiar subject The 
adoption of a- process approach (Eger. 1972) or teaching the sclent Mc 
prob1e,rf-solv1ng techniques with appi Ication "to hurffenitie, or social sci- 
ence problems represent approachesUo scienti fie, 1 1 teracy . A course devel- 
oped 'by Lerner and Goss"e1in (1975)- coi^pares physics and history, the^by 
acquainting students with the processes of both scientifi^ and historical . 
inquiry ■ Value formation and affective objectives ^ay also be included 
(Genera, Education Con^ittee, 1977). These goaU den«nstrate the concern of 
course developers to ground the study of science in real world issues un- 
derscoring the applied nature of intefdiscipl Inar^offerings (P.rsegian. . 
,969). Available reports do noflndicate whether general agreement on 
course objectives exists from college tcr college'. 

The methods for choosing those disciplines to ^include in a course an 
course objectives seem to be haphazard. reflectigg.M^^cular interests of 
the course developers. Choice of objectives may b^tated by the stu- " 
.ents for Whom the course is intended, whether these 
science majors (Decker. 1974). allied health students (Hackett, 19 3 . 
. some combination of liberal arts and occupational students (ChapdelaiPe . 
et a'l 1977) Despite some identification .f the targeted student popul- 

• ations,' the literature does not discuss ,di fferences that might be found in 
courses designed for various student clienteles, A more systematic ap- 
proach to course conception Was taken through a poll of Bergen County 
Coni^unlty college (New Jersey) faculty and students to determine the course 
topic Extensive library Research then identified course subtopics and 
Tot^ntial instructors (Epstein. 1975). MacMillan (1975) described the use 

• of the Delphi technique to determine program objectives for the 



8 



13 



Interdisclpnwry program at Mendocino College (Canfornia). 

'The general nature and haphaiard selection of course objectives may 
undennlne the Interdisciplinary approach Itself. 111-deflhed goals «ml 
objectives my contrlbutrTTT^clpHne-orlented science faculty's lack of • 
support of interdisciplinary undertakings (Maxwell. 1%8). Chapdelaine 
et al. (1977)' found that, as they defined objectives for these Inte- 
grated sclencf courses more clearly, they achieved a higher rate of stu- 
dent retention. 

Course jConteut ^ . i . 

"puller d%,7) examlned the course content of multldlsclpllnary courses 
by analyzing the 1ncl<is1on of ch^lstry. biology, physics, ge^ology and 
mathematics In these offerings. Physldal science surveys. ..Including chem- 
istry, physics, geology, and astronomy occurred more frequently In the 
two-year colleges (64%) than In the four-year colleges (42%); two-year 
colleges also more fre«}uently Include a geology component In the physical 
science survfey. Only a small nimber of multidisclpHnary courses ^n two- 
year colleges combined the physical sciences and biology (17%). Fuller 
attributed this t( the dearth o/ good textbooks treat l^na^I^se disciplines 
-together. Slxty-Uht percent of the multldisclpllnary courses, required 
laboratory work and most multldlsclpllnary courses did not qualify as pre- 
requisites for more advanced courses InVuller's study- ^ 

. Sirtce many of the articles cited throughout this monograph conslsl of 
descriptions of particular courses and programs, they provide Information 
on the specific disciplines and topics covered (e.g.. Carhart & Collins. 
1973; Chapdelaine et al.. 1977; Dehnart et al.. 1977; General- Education C|n. 
mittee.1977; Hoachlander. 1977; McAlexander. 1976; Rein. 1975; Schroeer 
•h Spencer. 1976. Goldsmith's (1967) analysis of the cljemistry topics 
taught, in ph^cal science courses in two- and four-year colleges provided 
a more compSiejisive look at course content. 

' ■ / , ' 
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Te^m' teaching pr«dwin«^t4' In InterdlfcTlpjinrry cowrstr Th# number 
of cQn?nunity colltgn ^^^por^^n? ywer^a) -die of teim 'tttc>1n» ai en In-"^ ^ 
struGt1oneil^n*tM Increased from 22 percent In 1970 tfa 45 percent In 
1974 (Cross, 1975).' txcept for a iitvSdy of studepts In a 5tr>ertl physical 
sciancc course at-'El Reno Junior College (Qklahome) (Garner; 1974), no 
studies found In^ which t^sAm-taugtjt; courses were compared with single 
Instructor 1nterd1sfc1pTlnary science cout-ses, Sarner reported f^|;s1gn1f1- 
cant differences In achievement between students exposed to more , than ^ne 
1nst^*ut?tor-and those tn sections wjth only one Instructor. \ . y 

Course developers, who choose faculty for their cogrse or program* 
note'that all Instructdrs should djwionstrate Interest in the Interdiscip- 
linary ^approach and shQuld be able to teach, creatively (Arnfleld, 1968). 
The presence of the whole faculty team during each class period Is also 
crucial (Lerner 4 Gosselln, 1975; Zander, 1975). The team structure may 
Involve all faculty as equal members or one faculty member may serve as 
the team coordinator, bringing In guest speakers and taking responsibility 
for leading student discussions (Collins. 1977; Stellman, 1976). Courses 
offered on television, which often have larger budgets, may feature emlrrtint 
scholars or Individuals uniquely qualified to' teach a particular area 
(Epstein, 1975; Rein. 1^75). ? 

Certain problems may result from the adoption of team teaching. Be- 
cause of the discipline iorlentatlon of faculty, differences may arise over 
choice of program or course goals. The presence of more than one Instruc- 
tor In the classroom' may prevent students from Identifying with a teacher, 
and students may be confused, rather than enlightened, by different opin- 
ions (Palmer. 1975). Team teaching presents administrative difficulties 
in the all-Important numbers game. A team-taught course may require 
double the enrollment to justify the presence of two or mon» instructors 
(Fuller, 1967). Although Issues surrounding' team teaching "are brought out 
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in the llterjiture. only enough Infonoatlon Is presented to allow minimal 
analysis of Its strengths and weaknesses as a teaching mode for Inter- 
disciplinary studies. 

With or withtiut team teaching, course preparatlpns for "interdi scip- 
linary courses are very time consuming since instructor^ often deal with 
unfamiliar topics and new approaches to a familiar Subject. Twenty-six 
of 67 colleges with no interrelated hunani ties course offerings surveyed 
in Florida. Georgia, and North Carolina indicated they did not^have faculty, 
trained for such courses (Edwards. 1971 ; see also Lockwood. 1%7). The 
situation appears no different in the sciences. Some colleges have in- 
cluded release time ^preparation, such as Saddleback's (California) 
Interdisciplinary P^^ram (Cantor. 1978), but the- amount of time mjy^not 
be sufficient to allow faculty released from only one section to teach an 
, Interdisciplinary course that requires knowledge of new disciplines. Not 
only do individufll instructors find themselves overburdened with time con- 
straints (Butzek h Carr. 1976)'. but with a team approach, the problem is 
compounded by college administrators' reluctance to provide release time 
. for a whole team of instructors (Zander. 1975). 

^ Besides the amount of time required in course development, faculty 
may feel a sense of incompetence or discomfort in embarking on unknown 
terrain. When Introducing scientific values, for example, a faculty mem- 
ber may face an initial propensity toward "the one-sided view of the science/ 
value intcrftce" (Galloway. 1977). A science seminar program developed at 
a smaU comminity college in North Carolina provides an approach to stimu- 
late broader science faculty Interests. Through the presentation of papers 
by science faculty, other ficuUy mmbers. and invited guests. Interaction 
occurs between various areas of specialization (Lea «, Derrick. 1976). 

'Aw arding Credit \ ^ ,^ 

Assignment Of credit poses a problem for interdisciplinary courses. 

In 'some instances the course is crbss-l'i sted under two separate 

* 

• 11 . 
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departn«nta1 headings, such as listing 3 science fiction c^^^ as both 
physics (since the Instructor was from the physics deparWt) and 
Et,(fHsh (Z^nd^f'. 1975). or listing the "H1st6ry of Science and Technology" 
aj "History I'OI" and "Biology 30" (Palmer. 1975). In these Instances 
ttudehts may choose Whether they receive credit- toward science or humanl- 
"'tlrs requirements. In olh^r caseS. students my meet twice as many hours 
i,t oriJer to receive both humanities and science credit. Credit may al^o ' 
depend on whether a student" opts to Include a laboratory component. In 
.the "Science and Society" course at Central Piedmont Community College ^ 
(North Carolina), students who do not take the laboratory receive Mi«n1- 
tles credit and students who Include the laboratory receive science credit 
(McAlexander. Wit). At two Cal 1 fornia colleges. Mendocino (Mac|1111an. 
1976) and Los Mendanos (Carhart & Collins; 1973) students enroll In an 
entire program for which they receive A^dlt towards the English, social 
science, and natural ^lence requirements. 

One problem related to awarding credit Is the transferability of 
interdisciplinary offerings. Some course and program developers report / 
efforts to insure transferability (Morrison. 1977). Many students who en/ 
roll in Interdisciplinary programs expect to transfer. In Saddleback Co/- 
lege's Interdisciplinary Studies Program, for example. 60 percent of • th^ , 
enrolled students designate transfer Intentions (Cantor. 1978). Involve- 
ment in a consortium with a four-year college can prevent duplication and 
also legitimize a course for transfer (Epstein. 1975). How serious are 
these credit and transfer problems to the health of an Interdisciplinary 
course or program? Which solutions to the problems work best? Despite 
their Importance, these questions are not adequately addressed In the 
literature. . , 

Program_or tourse_Eyalu^^ 

"program or course evaluations can further elucidate the objectives of 
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InUrdlsclpllnary. offerings. Some tvaluations, which measure faculty or 
student satisfaction with the course, ryleld such general response^ as the 
(bourse was ^academically ch«tlleng1ng;" "very rewarding/ or "worthy of 
being offered again" (De Anza. 1974). Oecailonally these $tudent"satis- 
factlon evaluations also assess more specific aspects of the course offer- 
ing, suchjjs instructors, field trips. a$*»1gnments, artd guest ^speakers 
(Johnson. 1970).' Assessment of characteristics of students enrolled in 
tf\B course and the extent to which students-enroll in further science ^ 
offerings indicate whether courses attract students to»the sciences 
(Zander. 1975). 

Course cdntent may^be examined In evaluations that measure changes In 
student thinking (San Jose City College, 1974) or in competency-bAsed 
assessments (Miami -Dade. 1970). Measuring student achievtMnent can deter- 
mine the effectiveness of particular S^istructional modes, sucfi as Brantley's 
(1974) comparison of the lecture discussion and the audio-tutorial approach 
in a physical survey course or Decker's (1974) examination of norm-referenced 
and criterion-referenced teaching in physical sciences. This smattering of 
evaluation attempts offers some indication of the success 6f course objec- 
tives, but it also underscores the need for more comprehensive course and 
program evaluation to assess the validity and reliability of these findings- 

Lecture and discussion components are almost always Included in inter- 
disciplinary science offerings. Cour^Np requirements may also involve field 
experiences, such as Oakton Comnunity College's use of metropolUan Chicago 
in its interdisciplinary offering (Butzek h Carr,. 1976), Many courses are 
'built around instructional media, most notably television. These Include 
Bronowskl's "Ascent of Man" series (Hoachlander. 1977; Rein. 1975). "Man 
and Environment." a package of twelve television modules (McCabe. 1971). 
or "Science and Society. A Humanistic! View." a joint effort between Bergen 

13 

Is ■ ■ 



Cwiriunlt^ College In New Jersey and CBS Television (Epstein. 1975). ^ 
"Ascent of Man." for example, represents the developrtent of an Interdis- 
ciplinary offering by two Institutions. Mlaml-Oade Con^rHinlty College and 
the University of California at San Diego. By preparing an Instructional 
package thflt can be purchased for $15.95. the "Ascent of Man" offers a way 
around the faculty time and expense usually Involyed In Interdisciplinary 
course development. Hoachlander (1^77) reported the uses and outcomes of 
the series and found an Innovative and successful attempt at combining the 
television and course content. Sixty conmunlty colleges Md taken advan- 
tage of this course iJackage by 1975 (Rein. 1975). 

Program offerings vary In their structure. Los Mendanos College's 
General Education Program Includes a one-unit generic course and tb«n 
students select traditional discipline courses, which Include a h*avy. 
orientation toward the Implications of the discipline to the Individual 
and toVlety (Carhart & Collins. 1973). Phillips (1971) maintains that 
a unified, coherent program 1s needed to avoid the narrowness of special- 
ized discipline offerings. Yet, the development of a program asking stu- 
dents to attend an entire .block of courses, such as the Tarrant County 
(Texas) program (Johnson. 1970). as previously mentioned, may not address 
the needs of the growing number of part-time students (Knoell. 1973). 
When Y Independent program Is undertaken, as California's Rio Horido Ex- 
ploraXry College or De Anza's.Mtnl College, the danger of Isolatlof^ from 
exposure to different views on campus^may arise. By separating themselves 
from the mainstream, such programs can reduce acceptance by administrators 
and faculty that-ls crucial for the continuation of the program 
(McAlexander. 1976; Palmer. 1975). 

The Innovative Interdisciplinary program may suffer from afflictions 
similar- to those of the experimental college. These Include the waning 
enthuslasB of students and faculty. Insufficient time for co6rse or pro- 
gram planning (Palmer. 1975). a large student population that dVops in and 
drops out and. thus, precludes -program coherence, and drying up of such 
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resour,ce» as ad/nlstratlon support or special progf'am development funds 
(GtMin & BrawerS975). The Incorporation of an interdisciplinary c&urse 
or program Into the regular curriculum or as a degree r^ulrenent can be 
Interpreted as a sign of Its success. At the conminlty college, where 
fundlnft is tied to enrollment, high enrcjllment In a particular course may 
be the mark of success. 

Summ ary of Interd isciplinary Scien ce lUer ature 

Most Interdisciplinary course developers conceive of their programs 
as Innovations within the general education curriculum, sharing general 
education goals, objectives, and problems. Course goals^eek .to prepare 
students for the future, increase scientific literacy, or help students 
understand science as a unified, coherent identity. Most interdisciplin- 
ary courses ground these concerns in the problems and issi^s science ad- 
dresses vJithin society. .Due to their Interdisciplinary nature, these^ 
courses encounter difficulties, especially with faculty who have very 
specialized discipline training and no direct training In course integra- 
tion or with administrators who have difficulty justifying the cost of 
experimentation; Students, who ^usually express enthusiasm for innovative 
courses, may find conflicting demands dictating their concentration en 
specific requirements that lead to career goals, rather than on courses 
with no tangible occupational reward. Since both the course structure ,) 
and the teaching approach of these courses are not typical, it comes as no 
surprise to find a wide variety of instructional practices, mostly in- 
volving use of television and field trips. 

The literature review provides sketchy evidence for these conclusions. 
While a few general evaluations of interdisciplinary studies have been un- 
dertaken (Cantor. 1977; Cohen. 1975; Miller. 1967; Palmer. 1975). mainly 
focusing on the humanit^s. Interdisciplinary sciences have not received 
comprehensive treatment. The unique student body and position In post- 
secondary education of the community college dots not receive careful 
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consideration In this literature. Interdlsclpl Inarlty In JClence has been 
viewed from a mlcro^perspectlve. which will doom It to a provincial and 
uninformed existence. / 

ENVIRONMENTAL SCIENCtS 

Rachel Carson's Silent Sprlna.. 'ihe Environmental Education Act of 
1.970. W>«t do these two milestones have In conrnon? The first represents 
a lanctavjrk In the public's awareness of the environment. Carson' s. book 
(1962). dealing wifh pollution and pesticides, graphically points out 
human dependence on the environment. The second event, a piece of con- 
gressional legislation stenmlng' from a new sensitivity to environmental 
Issues, marks the beginning of a natloftal commitment to educating the 
public In a systematic way about environmental problems. This portion of 
the monograph examines the literature on the comnunlty college's response 
to the "new awareness of and comnltment to environmental education. 

Reflecting Its diverse goals, the comnunlty college's response to 
thIsXnatlonal priority manifests Itself In several different ways. Inter- 
disciplinary courses developed around an environmental tW and directed 
at pon-sclence majors take their place In a number of genteral education 
curricula. Environmental technology programs respond to manpower needs 
In pollution control. Environmental Institutes, usually cooperative ef- 
forts between comnunlty colleges and government agencies, provide service 
to assist comnunlty efforts to solve environmental problems. 

The number of environmental technology programs has grown. Prior to 
1%5 few community colleges offered specific programs In environmental 
technician training. In the succeeding five years, approximately 150 two- 
year colleges had undertaken some type of program (derived from list of 
occupational curricula In environmental education In Pratt. 1971). Carsey 
and Schwarz 0971) found about 70 offered associate degree programs and 
estimated that another 50 to 100 comnunlty colleges were In the planning 
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stages of similar ppogrnms. Mor* current statistics on environmental^ 
offerings In two-year colleges were not found. ^ J|7*~^' ' ' 

•Much of the literature on environmental solenclW the two-year col- 
lege concentrates on the environmental tec'hnolpgy program. This situation 
reflects the manpower needs to which the comnunlty. col lege can respond, as 
well as a moregeneral Increase In the proportion of occupatlonally-rfclated 
programs at th^ two-year college (AACOC 1976)'. The figures in our course 
survey, which will be discussed In detail In Part 111. reflect this obser- 
vation, since 30 percent of the envl ronmeRtalcourses were of the general , 
education type compared to 70 percent of tiiT^onmental technology typ^,. 

Enjvlro™iient_al_ilud1es^^ 

> Much of the dU^SmTof the environmental studies component of gen- 
eral education programs would be a repetition of Part 1 of this monograph, 
since the Interdisciplinary nature of environmental offerings raises Issues 
and problems similar to other Interdisciplinary courses. Several possible 
approaches can be taken to environmental education as general education. 
Consideration of the environment can be 1ntegrate,d Into all disciplines 
(Pratt. 1971). Environmental education can become the foundation of. an 
entire curriculum, as occurred at the University of Wisconsin. Green Bay. 
Finally.- the approach that appears to be implemented most often Is the 
development of an interdisciplinary course dealing with man and the envi- 
ronment that satisfies general education requirements (Brooks. 1973; Reed 

« 

h Cloud. 1973). V 

The most widely' disseminated example of the latter approach is the 
"Man and Environment" course, which originally was Miami-Dade's contribu- 
tion to instructional television as the culminatio^ of efforts of 22 com- 
munity colleges in developing a general education Vnvironment course. The 
two-semester course, which consists of 30 half-hour documentaries on social 
themes with corresponding printed material, seeks to assess studeat 
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mental technology majors. ohucir»1 
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. The rationale for these co,.rse offerings supplements the emphasis on en 
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,s apparent. Also evidence of careful course planning. - « 
.HoJson's surve,s to dete^lne transferabl„t, and aa.<,u», of his course 

18 



i'3 



/ 



ERIC 



In meeting certain educational goals. Is reported. flnaUy. environmental 
topics, such as pollution and the world food crises (MftcMlllan, 1975). are 
described as part of more general Interdisciplinary courses. 

' a ■ 

Envi ronmental Tec hno logy Programs 

The literature yields more Informatjon about carepr-related environ- 
mental programs than general education environmental offerings. Direc- 
tories of occupational programs enumerate environmental technology program 
offerings (California Conmunlty Colleges, 1976-1977; .Technician Education 
Yearbook. 1975-1976). Much of the discussion centers ground manpower need^ 
assessments, but discussions of particular Issues are also found. 

Many environmental technology programs were organized during the 
decade of the 1960s. They were either specialized, dealing with air pol- 
lution or water treatment, or morfe general, dealing with tha^entire field. - 
Some evidence suggests that the more specialized programs are currently 
better than the general programs, which have a tendency to be too broad 
(Carsey. 1977). Some programs are engineering oriented, and may be found 
in civil engineering divisions; others,.are science oriented, and may be 
offered in biology or chemistry departments. 

Environmental Techno logy 's Response to Manpower Demands . Since most 
of the program development in environmental technology is a response to 
manpower needs (Aley, 1973; Barnett, 1975; Carsey. 1974; Schultz. 1973; 
Turner. 1970). it is no surprise that advice on program development in- 
cludes assessment of employment opportunities as the initial step 
{Boudreau & Purcell. 1964; Brooking. 1977; Newton. 1970-71). This approach 
to program development indicates the extent to which environmental tech- 
nology meets the coranunlty college mission of responsibility to the Com- 
munity. Such Job opportunity assessments spawn mining programs in 
Kentucky (Barnett, 1975) or wastewater programs in Michigan (Fisher, 1976) 
and indicate the conmunlty college's sensitivity to regional concerns. 



19 



/ 



24 



\ 



One toq,l reconrnended as Important to a n>anpo»fer assessment, as well 
as to cUrri-culum decisions .and determination of necessary facilities. Is 
the formation of an advisory conmlttee' composed o^f local people 
(Boudreau «. POrcell, 1964; Newton. 1970-71). Formatlon-of an advisory 
board can help aVlevlate tfce problem of "little coordination with 
Industry" in program development and the ensuing lack of realistic man- 
power data (Carsey, 1977). 

En ^y Programs as an Examp le of Environmental TechnolOfly . With 
energy concerns In the news almost every day. It Is not surprising to 
find energy-related technology programs discussed in a significant por- 
tion of the conmunity college literature on environmental education. 
Over 200 community colleges haO^ome type of energy-related course, 
program, or project underway in 1976-77 with perhaps 100 additional 
campuses -planning some type of offering irt 1977-78 (Carsey, 1977). 
Public institutions involve themselves in energy education significantly 
more than private two-year colleges (Doggette, 1976). The programs are 
concentrated in four areas: technician programs, courses, seminars and 
workshops, and incorporation of energy conservation into existing pro- 
grams. Cayemberg et al. (1977) report that their national survey 
of comunity colleges, state departments of public instruction, several 
federal agencies, indOstries, and individuals in the energy field indi- 
cates 'that of these four pcogram areas, only the technician p^rograms 
did not appear feasible since no apparent job opportunities exist at the 
technician level. Others disputethls assessment of technician needs 
(Carsey & Schwarz, 1971), and Indeed, the technician needs may vary by 
geographical regions. Noting a lack of employee recognition of the need 
to save energy. Industry representatives in Cayemberg's study (1977) 
suggested that students in engineering and technical fields need a 
g^eral energy course. A recent workshop of community college leaders 
and staff members from the Federal Energy Research and Development 
Administration (Myran, 1977) underscored the conmunity college's role 
in energy education on the local level. ' ^• 

One feature of energy education is \^ cooperative effort between 
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comnunlty colleges and energy or environmental agencies. In Michigan, 
for exann^le, ten conmunlty colleges Joined the Envlroiipptal Research 
Institute of Michigan (ERIM) to provide a technical delivery sy5t«n to 
small businesses, homeowners, and local government (Brown. 1976-1977; 
,^ran. 1977). Each College acts as an "extension Institute" or "retailer" 
to provide local training. Not only dpes the local comunlto' t^eneflt 
from the cormunlty college offerings, but the ERIM scientists and en- ^ 
gineers provide short-term workshops for comunlty college faculty 
members on current technical assistance techniques. Gooperatlve efforts . 
offer technical expertise and can more-effectl^vely survey the need for 
occupational education programs to train technicians. 

Instnictionalfr^^ kittle research or review has been under- 
taken to assess program content, teaching techniques, or program out- 
comes since Pratt's 19^1 book on environmental education In the cdmnunity 
college. A series of publications by the ERIC Center for Science. Math- 
ematics, and Environmental Education provide case studies of programs In 
envlroniiental science but concentrate on the four-year college (see 
McCabe. 1971; Schoenfeld & Dislnger. 1978). Other Information can he 
.gleaned from discussions of specific programs or program proposals. 

Pratt (1971) discusses the Importance of « core curriculum In en- 
vironmental technology, which can be supplemented by more jolj-specific 
clusters pf courses. This career ladder con6ept takes Into account 
student diversity In career goals, and also provides the college with 
currlcular flexibility. The specialized clusters may be directed to- 
wards a particular career option, such as wastewater tectinology. or 
specialty options may be offered In mathematics, biology. Sr chemistry 
(Grel ginger. 1969). The cor^ courses provide students with an under- 
standing of fundamental principles, social framework, and underlying 
Issues of environmental sciences. 

Specialized programs discussed In the literature, which lead to an 
Associate In Applied Science, often IncJude a component of basic courses 
in science, mathematics, and liberal aKs . usually ranging from 20 to 
25 percent of the curriculum (Newton. 1970-71 ; Turner. 1970). A general 
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survey In environmental technology and courses In the specialty area 
comprise the rest of the program. 

A number of programs supplement classroom learning by on-the-job 
experience or field exercises (Carsey. \^JM Schultz. 1973). Substitu- 
tion of transfer courses, which satisfy baccalaureate rtqulrements-, im 
be allowed In certain programs (Grelglnger, 1969; Turner, lSf?7). Be- 
sides the use of lecture, laboratory, and fle^d experiences (Carsey. 
1974; Schultz, 1973), Zinn (1974) reports the use of Instructional 
coiUJUtlng In environmental studies. In addition, one course developer 
discusses a gestalt approach to air pollution where students adopt 
assigned positions that special interest groups have towarjis air pollu- 
tion and present that position In an open hearing (Nelson, 1974). 

Instructor Preparation . Although some team teaching is undertaken 
in environment*! science (Carsey, 1974), most Instructors are specialists 
in their field. Two teacher training programs are reported to prepare 
instructors for conmunity college environmental studies teaching. Under 
the auspices of the National Science Foundation, the Program of Teacher 
Education for Environitiental Technology (POTEET. 1968) works with commun- 
ity colleges to determine the particular kinds Of experiences that would 
best prepare the trainee for teaching. The training, conducted at the 
^ University of Michigan Public Health q^partment. is combined with actual 
teaching experience. A similar program training environmental health 
Instructors represents a cooperative effort between the State University 
^ . ' -of New York at Buffalo and the City University of New York (Ratner. 1967). 

Besides' university study and practice teaching, trainees in these pro- 
grams participate in course development and student recrui tment ,w1 t.h 
community college personnel. 

Program Evaluati on. Evaluations of environmental technology pro- 
grams give further evidence of major program concerns. Follow-up to 
the manpower needs assessment undertaken upon course or program develop- 
ment leads to evaluations of graduates' ability to find jobs and the 
level of responsibility and p^^ received. Whether graduates successfully 
•. . pass certification examinations serves as another indicator of student 
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achievement and program success (Car$«y. 1974). For programs directed 
toward transfer currlculums, the transferability of courses to four-year 
programs and the success of cofflmunlty college transfer stu«1ents may be 
assessed (Grelglnger. 1969)-. Doran (1977) describes the "enOryonIc" 
state of the measurement of erivlronmental education outcomes. Most 
evaluation attenpts are undertaken by college personnel, but at Raymond 
Walters College In CIncfnnStI , consultants annually review the environ- 
mental technology program (Schultz, 1973). 

program F unding. In his discussion of program development Newton 
(1970-71) enphaslzes the considerable financial investment of environ- 
mental programs. Funding of programs comes from a number' of sources. 
Charles County Cotimunlty College (Maryland), for example, developed Its 
programs ^nder federal sponsorship. Including the National Science Foun- 
dation (Carsey. 1974), Pratt. (197,1) enumerates other sources. Including 
the Unfted States Office of Education. Department of Labor, private ^ 
foundations, private consultant groups, university and cotimunlty col- 
lege consortia, and. In one Instance, public television. 

Sunmary p f Fpvlrpnmpntal Programs 

In 1977 Carsey cited "too much dl versi ty and overproli feratlon 
resulting primarily from a lack of definition of what an environmental 
technologist should do. where he should work, and how he should be. 
tra1ned"(p. 12) as a problem In developlog environmental programs. This 
condition Is reflected In the two-year college environmental education 
literature, which dwells on discussions of manpower needs, and. since 
Pratt's 1971 stu4y. only presented scattered discussions of instructlbnal 
practices, faculty characteristics and training programs.' approaches to 
program evaluation, and funding sources. Currently two-year college 
curriculum planners must depend on four-year college literature for 
guidelines In program and coUrse development. • 
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part' 1 1 

The lack of broadly-based studies of the magnitude of two-yea) 
college .effort 1n the sciences, course goals. materlalSs and equipment, 
and inst^cTtXjnal patterns led the Center for the Study of Connunlty 
College/ under a grant from the National Science Foundation, to under- 
take a study of science curriculum In the two-year college. Inter- 
' disciplinary and env^lronmental sciences, however, constitute only a 
small portion of the science curriculum. Thus, while our study's .find- 
ings are suggestive of Important trends in these areas, further In-depth 
research may be more conclusive. Our research Includes two parts: the 
curriculum Study, which provides analysis of courses offered In the 
1977-78 academic year. Including a classification scheme and data on 
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frequency of course offering, course prerequisites, ancklnstructlonal 
modes, and the Instructor Survey concerning Instructional practice^. 

THE CURRICULUM STUDY 

• 1* 

HetjLQd^olp^ 

The first step In stuc^ylng the curriculum In two-year colleges was 
to a?semb1e"a representative sample of colleges. (For a full methodol- 
ogy of this stucly, see Hill and Mooney, 1^79,) The technique used 
In this study produced'a balanced sample of 175 two-year colleges. As 
a starting point, we used an earlier study conducted for the Notional 
Endowment for the Humani ties, by the Center for tbe Study of Community 
Colleges. This stuc^ had already assembled a sample (balanced by col- 
lege control, region, and size) of 178 colleges. Using thK sample as 
the Initial group, the presidents of these colleges were alscT Invited to 
participate In the National Science Foundation-funded stuby. Acceptances 
were received from 144 of the 178 colleges. 

At this point a matrix was drawn with eel U representing nine col- 
lege size categories for each of six regions of f\ie country. Using the 
lj.7i_.C,?^'i^lL!^i!^^^^ Technical College DIrecWy. (AACJC, 1977). 

the Ideal breakdown for a 175-college sample was calculated. 

The remaining 31 colleges were selected by arraying al^ colleges _ 
In the under-represented cells and randomly selecting the possible parti- 
cipants. The following table (Table 1) shows how close our sample Is to 
the percentage of the nation's two-ye^ college population. The list of 
participating colleges Is found In Appendix A. 

College catalogs nnd class Schedules for the 1977-78 academic year 
were obtained from each of the 175 schools, The currlculufrf phase of the 
project utilized a unique system for analyzing, classifying and reporting 
the course offer^l'ngs. The Course Classification System for the Sciences 
tCCSS)* In Two-Year Colleges was developed specifically for this project 

*See Hill and Mooney (1979) for the,complete CCSS system, 
. ...... • 
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to 4e«l with scienc. coursts'in t.rm of both th, unlq«« fatures of the 
two-year colleges hnd the tradUlonal jc4enc» d1,cipl1n«$. 



The general structure of this system and the procedure Tor c1« s1- 
fying a course ar* briefly described here as a preface to the detailed 
description of the categories within Interdisciplinary natural sciences. 
Based ipon the catalog course description, each sHence course listed 
In the catalog was placed Into one of six major ci*1culum areas: 

- Agriculture 
* - Business 

- Engineering Sciences and Technologies 
Mathematics artd Computer Sciences 

- Physical Sciences 

- Social and Behavioral Sciences 

These areas were chosen because they closely reflect the Instructional 
administrative organization of two-year colleges as well as the organi- 
; iatlon of national and International science agencies, such as the 
National Science Foundation. 

The second level of classification was executed primarily by the 
™jor subject fleldjisclpllnes within the broad area. The Integrated 
and environmental science courses were listed with the physica sc enc 
history, philosophy, and sociology of science and other inter Isci pi ary 
science courses were listed with the social and behavioral sciences as 
follows: 

- Chemistry- Introductory , 

- Chemistry-Advanced ^ 

- Geography 

- Geology 

- C^Tji^ Earth and Space Sciences 

' - Physics 

- INTERDISCIPLINARY NATURAL SCIENCES 

• . ENVIRONMENTAL SCIENCES AND TECHNOLOGIES j 
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- Anthropology' and Archaeology 

- Psychology ^ 

- Sociology 

- EconoBjics . , 

- Interdisciplinary Social Sciences 

- HISTORY. PHILOSOPHY. AND SOCIOLOGY OF SCIENCE 

The scattering of the Interdisciplinary affrrings "within the classi- 
fication scheme reflects the nature of this t^pe of course In bridging 
the dlsclpllMS. This characteristic may Indicate the suitability of 
the Interdisciplinary offering to the connunlty college curriculi*^ which 
crosses traditional disciplinary boundaries in programs for particular 
occupations. 

The proliferation of cflumft t1t1« In Interdisciplinary sciences 
mad. It necessary to for* ca'ttgori.s tbat would encon^ass closely-related 
courses The following br..kctown explains which 1..ter4i*oip1inary and 
environmental science cour5.5 art included In this study. It should be 
noted that courses were Included in a particular category based upon the 
catalog description. 

iNTEGEA?£D ^N£-ES - ^ ■ ' 

fAurfi^.; within this category combine two or more specialized areas 
S? sclenci^-'and serve as an Introduction or survey of the sciences 
flrSenS^fl education students and/or students entering career pro- 
;;S„«^^"rpic1al1zeda.eas1nclu^^^^^^^^^^ 

methods, and forensic sden&e also fall within this category. 
Integrated sciences for non-science majors 
Physical science surveys 

«;r1pnrp for allied heaJth occupations , ^ ^ , 4 , 

science for fngineerln^ and 1 ndustry- related technologies 
Measurement and nietrlcs 
Science teaching niethods 

. P°reprrrtor5'a"n5'spec1al courses for science majors 
Other general science courses 

ENVIRONMENmJCJLENCE 

These are environmental science courses l>°t\^°^ general education 
students and stents In environmental or related technologies. 
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.r Both general survey courses and courses •^•"^^J 

mental Issues (e.g.. air, water, and noise pollution) and the Idjn- 
t;?lJat1on Snd Rriv;nt1o;» of environmental problems form this category. 
Courses In' the technological curricula dea^ling with personnel and 
ffl<;111ty management are not Included. 

Environmental science for non-science and 
non- technology majors 

Environmental technology 

Air pollution 

Water pollution 

Noise pollution 

Solid waste disposal 

Nuclear radiation control 

Agricultural pollution 

Other environmental ^tifdies 

"l^RJ-L -SOCIOLOGY, A ND PHaO $OPHY„i)L SCIENCE 

These courses adopt an interdisciplinary focus on science applying 
historical, philosophical and stTclQlogical approaches to science 
and/or technology.^ Also within this category are courses on the 
origins of man, the future, science and religion, and science .and - 
literature. The courses tend to satisfy general education require- 
ments. ^ 

* History of science and technology 
Philosophy of science 
Science, technology and society 
History, philosophy, and sociology of science 
^ Science and the hwpanities - 

Science and literature 
For a complete description of the above subcategories, see Appendix B. 



29 



34 



ERIC 



RESULTS OF THE CURRICULUM STUDY 

e^d (d.,. ev.-ln, ..d -.k.nd sltiU cr...) or " 
dete™,™d. Prer.,d„i.. r«d,r«..t, .nd ' 

-„ron«.t.> scUnc« CdrHtdl. off.r.d 1. W-y..r coll.fS 
academic year: 



Table 2 

course Distribution of Interdisciplinary Natural 
Scie-^ces In the Two-Year Col 1 eges^l^J^d^J c^^^ 



Typ^ of Course 



Integrated Sciences 

Environmental Science 

History, Philosophy, 
and Sociology of 
Science 



Percent of 
College^ 
Listing This 
Type Course 
i»i Cata_lj95 

(n-175) 



Percent of 
Colleges 
Listing This 
Type Course 
in Class 
SchecTule 
"-('n-17f>) 

76 
51 



IB 



Percent of 
Total Int. 
Nat. Sc1 . 
Courses 
OTSeT'on 
Schedule 
(n-539) 

49 
41 

10 



Percent of Total 
Int. Nat. Sci. 
5ect1gm[$ Listed on 
^e3uTe 

Lecture Laboratory 
(n-1326) 



60 

33 



30 
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The interdisciplinary natural science course is a widespread pheno- 
menon- 93 percent of our sample list one or more courses Of this type 
in their catalog and 89 percent actually scheduled this type of course in 
the 1977-78 academic year. The integrated science course is the most = 
prevalent, which probably is attributable to the populMty of the physi. 
c,1 science survey as t>art of general education offerings. In our study 
this course accounts for nearly one-quarter (23.7%) of the x\^o^e area of 
interdisciplioary natural sciences and 41 percent of this group when 
environmental science Is excluded. . The data do not reflect wide use of 
Integrated science courses to present science concepts in occupational ^ 
programs. The history, philosophy, and sociology of science, which also 
Include interdisciplinary courses combining the sciences and the human- 
ities, accounts for less than onfe-third of the interdisciplinary natural 

science Offerings. 

Over half the colleges sampled offer environmental science, which , 
the literature indicated to be a growing area. Twenty-nine.percent of 
the colleges listed environmental technology courses in their catalogs; 
25 percent listed tMm in their schedules. As previously stated, this 
type of course, which usually foms p»rt of an environmental technology 
program, represents 70 percent of the environmental courses compared to 
30 percent of the environmental offerings that were directed towards 
nonmajors.. A review of course catalogs of colleges offering environmental 
courses showed tt,at 21 percent of the sample offered either an '""c^ate 
degree or certificate in environmental technology. Nearly one-third (30t) 
of these programs were designed to train water or wastewater technicians. 
Two colleges listed environmental technology courses J>s .Requirements of 
an associate degree in civil engineering. 

Pratt (1971) indicates that he found several colleges listing environ- 
mental technology programs in their catalog but not actually offering 
them He cites this as a potential weakness of environmental education 
in the two-year 'cVlleae. Nearly one-quarter of our .sample {22%) listed 
environmental technolo^ in their catalogs but did not schedule the 
courses in the 1977-78 academic y^ar. (j^ 
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^tlMiIgh rtumber of colleges offering Interdisciplinary natural sci- 
ences ma/Vslead the casual reader to think that this type of course Is 
prevalent. Interdisciplinary natural sciences, however, represent only 
four percent of science courses offered. 

Prerequisites M-e noted more frequently than the llteraturfe would 
have us believe (see Table 3). Twenty-five ptrcent of the Integrated ' 
physical sciences directed towards science majors either require pre- 
requisites in mathematics or were themselves the second course in a 
sequence in whlcii the students had to enroll in a designated order. More 
than half of the integrated science courses for allied he^jlth -majors 
required mathematics or constituted part of a sequence. The integrated 
sciences fpr other occupational programs often expected students to have 
some basic knowledge of the occupation before undertaking the science 
course Environmental science, with the exception of water pollation 
courses, appears less demanding of prerequisites. Forty-seven percent 
of the water courses required other courses wUhln environmental tech- 
nology br some mathematics background (see Table 4). Among the history, 
philosophy and sociology of science courses, oqe-quarter to one-third of 
the courses had a prerequisite (see Table 5). Because of the low number 
of courses in each of these date-jories. these prerequisite- percentages 

may appear Inflated. ) 

Lecture- laboratory courses are the predominant mode among the inte- 
grated sciences. Individualized Instruction is restricted to Integrated 
science >#or nanmajors and courses in metrics, which frequently include a 
laboratory component. Instruction is mainly delivered by lecture in 
environmental science, and interdisciplinary science, although more 
specialized environmental technology courses (e.g.. water pollution and 
solid waste) are offered with a laboratory component. A notable lack pf 
the inclusion of field work appears in the environmental science area, 
despite discussions in the literature of the Importance of field exper- 
iences (Carsey. 1974; .Schultz. 1973)-. The use of television was listed 
irt-'the catalogs of eight percent of the nonscience environmental areas. 
Since schedules may list television courses differently and catalogs 
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Type of Courit 



Hon- Science Majors 



Tiblt 3 

lnttgrttt<J Scltnctt In tht TwQ-Yt«r Col1to«t» W7-7^ Acadwlc Y^r 



Ptrcftnt of 
Cont9ti 
Listing This 
Typf Coursf 

(n«175) 
16 



Ptrc«nt of Ptrctnt of Ptrctnt of To^l P«rc«nt 

Col1*9tt Totil Intt9. IntM. Scltnctt of This 

LUt1n9 ThU Scltncct S« »Qni Litttd Typt Courtt 

Typt Count C wjfti on ^ditduli HiVing • 

In Clm UTittd on PrtrtqultKt 

Ltc L«b 
(rt-794) 



Ptrctnt of Courttt of This Typt by 
Instructional Modt 



Inttarated Physical 
Sciwncffs 55 

AlHtd Ktalth 

Oicupatlons 15 

EnglintrlnQ i Indus- 
trially Relattd 
T^chnologltt B 

Measurement a Metrics 28 

Science Teaching Hethpdt M 

Forensic Science 10 

Prep. S Special Courses 
for Science Majors 8 

Other 8 



47 

17 

5 

20 
9 
f 

6 

.6 



7 
49 

6 

4 

14 ' 

7 



54 

3 

.4 
16 
4 



3 



ltc 



ltc- 
Ltb 



Ltc- 
Fltld 



19 
25 
55 

31' 

12 

- 35 
! 47 

• 15 
10 



29 47 
42 -56 
15 8d 5 



25 
77 
50 
64 

4« 

90 



75 

44 

36 

23 

10 



Indiv 
Inttr 



f«l$tje. 1. 141 colltgti (eijTof saPVlt) Hit ont or wort Inttgrattd icltnctt courttt In tht colltgt catal09. 
2. 133 colleges (76t of larrple) list one or nwre l^itegrtttd icltnctt courtti In ichtdulti of clalstS. 
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Typf of Coursi* 



Perctnl of 

liJling Thi* 
Typt Coursff 

(n-175) 



frwlnjnmental Scifncts In th*,Two-Ytir Collt^tS, 1977-78 Acid*nic Y«ir 



Percent of 
Collffgts 

luting ThU. 
Ty(>« Coursr 
in QliSS 



Ptrcent of 
Total Environ. 
ScUnct 

BiUy'on. 
Schedule 



Ptrctnt of Total 
Environ. Sciences 

mm 

on Scntfluia 



Ptrctnt of 
This Tyt>t 
Coursa 
Hiving ■ 
PrtrtquU1t« 



Ptrc«nt of Co«n«» 
Instructional Hodt 



lac 



Lac 

(n-435) 



Lab 



lac- 
Lab 



lac- 
Field 



of This Typa by 



T.V, Othtr 





















Nnii-St liMicr Hnjurs 




33 




. 52 


3 


66 


11 . 4 8 


9 


[iivlronnientfll Icchnology 


17 


13 


19 


18 


12 


53 


39 2 


6 




10 




9 


5 


18 


53 


35 


12 


Vhitr Pulliition 


27 


17 


! 35 


20 


47 


41 




5 


Nolio Pol lot J on 


2 


2 


1 




0 


V' 


33 




Solid Wa^t» 


' 5 


4 


3 


2 


0 


17 ■ 


83 




Radiation 


7 


1 


1 


1 


• 0 




100 




Agriculture Soil 


2 ' 


2 


. 1 


1 


. 0 


67 


33 




Oth^r 


1 


1 


(0.4) 


(0.2) 


0 


100 






HHi^. 1. % Collpgas of sample) lUt 
?. collpgf»s (Sn of snmpla) list 


ona or mora 

onp or mortj 


anvirontaantal 

anvirorwental 


sclcncas courtas 
sclancas cou^ias 


In tha collaga catalog. 

in thaMchadulai of classas 
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Tyf>t of Course 



I. lib/- 76 - 



TfbU S 

HW^ry, Philoio^hy, ft Socio)ov of Sctftfct In tht Tw^VMr Colltyti. ll>7-76 Aci4t«1c Y«r* 

rarest of Tota) 
HUt., Phn.. » 



Ftrctnt of 
Co11t9t» 
listing 1rhU 
Typt Coi%pt 



Ptrctnt of 
Collt^tt 
listing thli 
Typt Courst 

In 



(n-175) 



Ptrctnt of 

ToUl HUt.. 
Phil., ft Soc. 
II 



Itttd on 
Sch«<kj1t 
(n-54) 



, J on 

Sch«<ttjU 

Itc 
(n-97) 



lab 



PtPCfflt 

of TMf 
Typ« Count 
K«vlA« ft. 
Prtrtqullitt 



Ptrctnt of Coupifti of ThU Typt by 
!n«tnJCt10n»l Ho<lt 



Itcturt Itc-lab 



Othtr 



Mlitory of Scltnc* 
•nd Ttchnology 


4 


3 


15 


\2 


2^ 


100 






PhUotophy of Sdtnct 
•nd Ttchnology 


6 


^^ 


9 


6 


20 


100 






^ScUnct Ttchnology 
•nd 5ocUly 


, - 9 


5 


22 


19 


33 


84 


16 




G^ntral HWtory, Phllotophy, 
and/or Soc. Of Sdtnct 


9 - 


6 


22 


27 


33 


58 


33 


8 


Scltnct ft Munwnltiti 

(othtr Inttrdi*. coun«t) 


10 


7 


30 


35 


7 


87 




13 


Sclfnc* ft Ht^r^turt 


1 


1 


2 


1 


0- 


100 







HQXn 1. 54 colltgti (31X of «PVU) list ont ot mort hUtory, phlloiophy. "nd loclology of »c1tnc« courstt In tht colltflt ott^log. 

?. 3? colltgM ()B% pf latT^le) IMt one or mort hUtory, philosophy. •^ loclology of icUnct COur»t» In tht tchtdultj of cU«t». 
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mAy not Indicate that a course is televised, accurate information on the ^ 
number of television courses is unavailable. 

When compared to the regional distribution of our sample overall »' 
the interdisciplinary natural sciences are offered more in the West. 
Midwest and Middle States., More colleges in the West offered courses in 
environmental science and history /philosophy, and sociology of science 
than do those in other geographical areas. Although this trend also 
exists among western colleges for courses designed for occupational 
students, it is not maintained for integrnted science courses for non- 
majors. The fact that 52 percent of the ciDlleges in the West fall Into 
the large siz0 category partial ly-^ccounts for this finding. Yet, this 
finding lends support to the hypothesis that the West offers more fertile 
soil for nontraditional offerings, since the integrated science category 
for nonmajors^ which showed a disproportionately lower number of offer- 
ings in the West, consists mainly of the traditional physical science 
survey. The colleges in the South show an opposite tend||^ in their 
course offerings with proportionately more colleges In geographical 
area offering Integrated sciences for nonmajors and fewer offering cour^ses 
in other categories/ Environmental sciences appear particularly Infre- 
quently in southern c^plleges (see Table 6). 

Public colleges tend to offer proportionately more interdisciplinary 
natural sciences than private colleges. ' This distinction exists particu- 
larly for environmentaUsciences (see table 7). 

Size of a college reVatfes to the probability that It will Offer 
interdisciplinary natural sciences; ^hr^e colleges offer a disparate 
share of these courses. Contributing toVthis tendency is the high propor- 
tion of this type of course listed in the catalogs of small colleges that 
were not actually scheduled in 1977-78.^'' For example, small colleges only 
scheduled 44 percent of the integrated sciences. and 38 percent of the 
history, philosophy, and /sociology of'sclence and other interdisciplinary 
sciences that they listed In their^catal03s. 

Our data shed further light on several courses discussed In the 
literature. ^ The "Ascent of Man" course wjs listed in four percent of 
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Table 6 



Percentage of Interdisciplinary Natural Science CoHegts 


Scheduled In Academic Ye«r'1977-19>8 by Region «nd Size 




. _ .. - 






Region 










Size 






Total 
Samole 


Northeast 


Hiddle 
States 


■South 


HI Purest 


Mountain 
Plains 


West 


Small 
1499 


Medium" 
1500-7499 


Large 
750(H 


Kegiona i ui sen out ion 
of the Sam|)le N 


175 


— 

11 


21 


— 

54 


38 


23 




28 


72 


78 


25 


Integrated Sciences 


147 


1 A\ 


□ 1 V 

o 1% 




/«t* 


, / o* 


86% 


74% 


76% 


96% 


- for non-science 
majors & trans- 
fer students 


1 AO 

108 


JO* 


/ 1 * 


6j[% 


0 1 X 


D 1 * 


575t 


64% 


63% 


72% 


- for occupational 
students 


84 


45i 


57% 


y 

^% 


58% 


39% 


7ii 


33% 


65% 


92% 


Envlrohjuental Sciences 


* 96 • 


36% 


57% 


31% 


71% 


48% 


79% 


32% 


5Q% 


■96% 


for non- science 
nwjors 


66 


36r 


43X 


19% 


50% 


30% 


64% 


26% 


38% 


68% 


- for env1r()nniental 
technology students 


50 


9% 


33% 


17% 


37% . 


26% 


46% 


n% 


36% - 


56% 


History, Philosophy, & 
Sociology ffi Science 


54 


36% 


33% 


20% ^ 


^ 34% 


22% 


36t 


18% 


?2% 


52% 




0 



Table 7 

<Percentage of Public and'Prlvate Colleges Listing 
Interdisciplinary Natural Science Courses In Their Catalogs 





Total Sample 
(n^l75) 


Public 
(n-147) 


. Private 
{n-28) 


Integrated Sciences ' 


141 


83X 




Environmental Science 


96 


63t 


let 


Interdisciplinary Sciences 


54' 


32% 








J 


Interdisciplinary and 






Environmental Sciences 


163 


95t 


B2% 



4 
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the catalogs surveyed, but only one percent of the colleges actually 
offered It. "Man and Environment" courses were offered by approximately^ 
20 percent of the colleges In our sample^ although only a few colleges 
listed a television course. The number of basic studies course^ within 
this classification was very small; only five courses were so designated. 
None of these course types was widely offered in the 1977-1978 academic 
year. ^ 

THE INSTRUCTOR SURVEY 

Meth odol o^ 

The same random sample of 175 colleges was used in the study assess- 
ing Instructional practices in the sciences. Each college president who 
agreed to participate In the study was also asked to name a contact person 
at the school » who was given the title "on-campus facilitator." All com- 
munication and correspondence between the Center for the Study of Commgn- 

« 

ity Colleges and the sample schools was conducted through the 175 on* 
campus facilities. 

Once the college catalogs were obtained from each school, Center 
staff read each course description In the catalog and put courses In the 
appropriate category according to the Course Classification System for 
the Sciences. 

The next step. In the process Involved counting the science course 
offerings In ttie Fall 197) day and evening schedule of classes. Eacli 
college's schedule was** reviewed one section at a time. Using the course 
list developed from the college catalog, research assistants could deter- 
mine which courses were properly categorized as science courses for • 
Inclusioh In the study. Each Science course section was then underlined. 
A list was developed for each college showing the courses that were 
offered and the number of sections of that course listed In the schedule 
of classes . 

The selection of individual class sections was done by drawing every 
thirteenth section In each of the six majbr scl ence areas . After ran- 
domly selecting the first college, the system was automati cally f elf- 
randomizing. 
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Using this procedure, every thirteenth section was pullW off the 
schedule of classes and recorded on a checklist for the facilitator at 
each school. This checklist Included the nafiw of the Instructor listed 
as teachlivg the section, the course title, section number, and the days 
and time tke class met. A copy of this checklist was kept atnthe Center 
to tally tHe surveys as they were received. 

A survey form for each instructor was mailed to the campus facili- 
tator, together with Instructions for completing the questionnaire and 
a return envelope addressed to the same facilitator. The return envelope 
*had the Instructor's name listed as the return address and was -clearly 
marked "Confidential > This enabled the on-campu$ facilitator to keep 
an exact record of who had responded without opening the envelope. 
This technique guarantees confidentiality to the respondent while also 
enabling the facilitator to follow up on the retrieval of surveys from non 
respondents. 

Questionnaires were mailed to 1,689 Instructors. Because the surveys 
were mailed out between FebruiJry 20 and April 10, 1978 (after the comple- 
tion of the Fall term being surveyed), 114 surveys were not deliverable 
due to faculty dismissal, retirement, death, etc. An additional 77 sec- 
tions had been cancelled. Of the 1,492 deliverable surveys, 1,275 were 
returned, a response rate of 85.5 percent. Questionnaires were retrieved 
from ^00 percent of the faculty samples at nearly 69 percent of the col- 
leges. Table B^shows the relationship between completed surveys In the 
different disciplines and the total number of class sections offered in 
these disciplines in t1^^. 1977-78 academtc year. 

Twerlty-nine responses were received from interdisciplinary natural 
science instructors. The sample largely represents the general education 
focus to the interdisciplinary natural sciences, since only a few of the 
randomly chosen sections were part of an applied science or technical pro- 
gram. Due to the small sample size, the following results must be viewed 
cautiously, indicative of instruction trends rather than representative, 
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Table 8 

Percentage of Class Section Survey Returned from 
Each Discipline Compared to the Percentage of 
Courses Offered In \;hat Discipline 



Discipline 



Returns on the 
Class Section 
Survey--% of 
Total 
(n-1275) 



Agriculture 

Biology 

Engineering 

Math/Comp, Scl 

Chemistry 

Earth/Space 

Physics 



Interdisciplinary Natijral 
Science 

Anthro S Interdls. Soc. Scl 

Psychology 

Sociology 

Economics 



3.0 
i2.5 
11.3 
30.8 
6.4 
3.6 
3.5 

2.3 
2.4 
11.2 
7.4 

5.4 



77-78 Academic Year 
% of Total 
Lecture Sections 

{n-49,275) 



3.0 
10.5 
11.0 
32.^5 
5.1 
3.6 
3.2 

2.7 
3.0 
11.6 
8.1 

5.6 
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^ Who Tedct^s Interdliclpllnftr^ Sdfpci? Hort Integrated scltnte 
sectlpns were taught by experienced faculty; only one section had an 1n^ 
structor with less than three years* experience. Since the Interdiscip- 
linary approach not the usual form of teaching.- more experienced 
teachers motivated to make changes In their teaching approach and secure 
enough In their teaching position to attenf>t Innovation appear to have 
become Involved In nontradltlonal offerings. This explanation also ac- 
counts for the predominance of full-time faculty- Ninety-two percent of 
the sections were taufht by full-time faculty; a higher then average per- 
centage of department or division chairpersons (13.8 percent of the Inte- 
grated science Instructors compared to 7.2 percent of the total sample) 
teach this type of course. 

Which Institutions Offer Interd1»:1pl1niry Science Courses? All of 
the Interdisciplinary offerings In our^^ample were at {public colleges' 
(96-6t). The data from the Instructor survey corroborate the finding In 
the course survey that more Interdisciplinary science courses are offered 
In large (37. 9t) of medium-sized colleges (58. 6X) than small onel (3*). 
In addition, more Integrated science courses were offered by colleges 
charging more than $200 or more tuition. The data support the contention, 
that integrated sciences einerge In the curriculum of the larger Institu- 
tions* which can support Innovative, nontradltlonal courses more readily 
than the smaller, pi^vate two-year colleges. 

Enrollment. The average class In interdisciplinary sciences Initi- 
ally enrolls 26 students; an average of 20.7 students complete the course. 
Although the Initial class size Is smaller than the science average of . 
31-B, the completion rate is similar. 

The discrepancy between males and females enrolled In Interdisciplin- 
ary natural sciences was small, unlike other fields under study where a 
discrepancy existed, e.g., more males than females lA engineering, econo- 
mic^, and agriculture, more females than males In biology (attributable 
to the greater number of women In allied health programs) and psychology. 
Some skew^ns of the sample may be attributable to the few sections surveyed 
in technical areas, such as environmental technology. v 



The faculty report that Interdisciplinary courses are designed pri- 
marily for transfer students in a non-science major (75.91). Also nearly 
40 percent of the faculty surveyed Indicate that their course was ."de- 
signed as a general education course for nontransfer and nonoccupational 
students." Both of these responses are closer to thf responses of efirth^ 
and space science and social science faculty (e.g., economics » psychology, 
and anthropology). Few of these faculty perceive their courses as de- 
signed. for transfer science majors or occupatlmial students. Again the 
few responses, from environmental technology account for this response 
.distribution weighted towards general education concerns. 

Course Objectives. The data Indicate that the faculty who teach 
Interdisciplinary science courses see the relationship of science to 
society as the focus of their courses,' as reported In the literature by 
Parseglan (1969). Nearly three-fourths (72. «) desire that their stu- 
dents "understand/appreciate Interrelationship of science and technology 
with society," and want their students to achieve the ability to "relate 
knowledge acquired lln class to real world systems and problems." The 
faculty respondents from Integrated sciences composed the highest per- 
centage of faculty In the survey to express a desire to have their stu- 
dents develop an appreciation/understanding of the scientific method 
(10. 3t of Integrated science faculty comf^ared to 2.2% of other faculties). 
Compared to responses of faculty from the other science disciplines, the 
achievement of understanding problem-solving technfques (20.7%) and 
discipline-specific principles, concepts, and terminology were of nominal 
concern to these faculty members. Over one-half of the Interdisciplinary 
faculty (55.2%) was concerned with students developing "the ability to 
think critically" and over one-third (34.5%) expressed Interest in stu- 
dents gaining qualities of mind useful In further education. These ques- 
tions were framed as forced choices (see Questionnaire, Appendix so 
Instructors were limited 1n their res4)onses to the course goals listed on 
the questionnaire. The responses described here reflect the trends in 
the literature (Chapdelalrn? ot;a1., 1977; Parseglan, 1969). 
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grerimUites, Only ten percent of the Integrated sciences faculty 
surveyed require prerequisites for their courses. This response again 
aligns this faculty with the earth and space science and the social sci- 
ence faculties. The course survey yielded a higher percentage of required 
prerequisites (19X), but this figure still placed this science area aiiior>g 
the least demanding of prerequisites. 

Instructional T^<;hn1ques. Faculty response to a question regarding 
use of instructional techniques indffates that, compared to other science 
faculty, interdisciplinary faculty use a greater variety. Interdiscip- 
linary science faculty make use of guest lecturers, class discussion. . 
film or taped media, field trips, and lecture-demonstration experiments 
by students. Yet. they do not actually devote more time to any of these 
instructional techniques than other science faculty. The use of lecture- 
demonstration experiments is similar to the use of that technique by 
chemistry and physics, faculty, and the use of laboratory also Is compar- 
able to their use In the natural science areas. Since the faculty con- 
cerns for student achievement are similar to social science faculty con- 
cerns and the courses are not designed for science majors, the use of 
experiments may serve a different purpose than thio' '^o 1'h the natural 
sciences. Experiments, rather th«D demonstrating scientific techniques 
that students are expected to learn.^ may be used to Illustrate certain 
scientific ideas and concepts. 

The use of media by over three- fourths of the Interdisciplinary 
science faculty compares with t;he heavy use of mtdia In the interdiscip- 
linary humanities, as noted by Cantor (f978).' Another question on the 
survey assessing the frequency of use of instructional media indicated 
that virtually all media types. Including films, audio tape-slide-film 
combinations, slides. fllmstrlR^, videotapes, television, scientific 
instruments, and lecture or demonstration experiments, were used more 
frequently in this area than in mbst others. More than ft percent of the 
Instructors frequently used the latter two modes, scientific instruments 
and lecture or demonstration. 
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JnAtnjCiMmial Materials. Faculty use an assortront of Instructional 
^ materials, including laboratory materials and workbooks, collections of 
readings, reference books. Journal and/or magazine articles, and news- 
papers. The use of newspapers is comparable to their use In the social 
sciences and agriculture, and reemphasizes the faculty concern for relat- 
ing science to society. Interestingly, nearly three-quarters of the 
interdisciplinary science faculty (70,6%) report developing their own 
laboratory materials and workbooks as compared to 38 percent of the aver- 
age science faculty. This individual development of material may provide 
evidence for a difference in interdisciplinary science faculty's objec- 
tives for laboratory experience, so that existing materials do not suf- 
fice. Since 62.9 percent of physics faculty in one study also report 
preparing their own laboratory materials. It would seem good laboratory 
materials may not be available for the physical sciences, 

Q-ll^jroonLjnOiitc^ Students in 50 percent of 

the interdisciplinary class sections wrote papers outside the class, while 
papers written in class were least likely to be included in determining 
students' grades. Nearly three-quarters of the faculty report that quick 
* score/objective tests/exams count 2S percent or more towards the course 
grade. More than half frequently use multiple response and nearly 40 per- 
cent emphasize essay questions. In evaluating students faculty look for 
t"Ke following achievements: acquaintance with concepts of tTie discipline 
(79.3%). understanding of the significance of certain works, events, 
phenomena, and experiments (65.5%). ability to synthesize course content 
(51.7%). and relationship of concepts to student's own values (37.9%). 
Almost half (44.8%) of the respondents reported mastery of a skill was 
not an imf)ortant requirement. 

Out-of-classroom activities are more often recommended in interdiscip- 
linary science courses than in classes in most other areas. These activi- 
ties include on-campus educational films, other films, field trips, 
television programs, visits to museums/exhibi ts/zoos/arboretums . volunteer 
service, and outside lectures. Only a small percentage, however, actually 
require such activities for course credit, 
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Course ^nn^^^ovemgnt. When interdisciplinary faculty were asked what 
could have made their courst?s better, more than half (51,7t) reported 
"instructor release tim to develop course and/or nviterial"; 48*3 percent 
responded "availability of more media or instructional materials." 
Mof^e tha%,ont-tHirtJ (34. 5^^) indicated they would like more professional 
development oppot'tuni ties for instructors and better laboratory facilities. 
Over half (51. 7<) of this faculty group would prefer students better pre- 
pared to handle course requirements, although half the faculty in the 
entire survey were also concerned with their students* preparation, 
faculty concerns with more release time to develop course mat^t-lals and 
n>oro professional development opportunities support the literaturet which 
cites such problems as Insufficient time to develop courses tfryj^M^appro- 
prlate faculty training (Palmer, 1975). 

SUMMARY 

What is the. condi tion of the interdisciplinary sciences and environ- 
mental sciences in the two-year college curriculum? 

Co urse Survey and Classification. Interdisciplinary and environmental 
sciences represent four percent of the total number of science Qpyrses in 
our sample of 175 Colleges, Eighty-nine percent of the collegesHilfhpled 
"list one or n|ore interdisciplinary natural Science courses in thei^ 
schedules ot^^'classes . These occur mainly in large, public two-year col- 
leges. nK)st often in the West. Integrated sciences consists primarily 
of physical ^science survey courses, which are not designated for any par- 
ticular occupational group and account for nearly one-quarter (23.7%) of 
Interdisciplinary natural sciences generally. History, philosophy and 
sociology of science and other interdisciplinary sciences are listed in 
catalogs of 31 percent of the colleges in the sample and were actually 
scheduled ih only 18 percent of the colleges in the 1977-78 academic year. 

Thirty percent of the environmental science courses listed are 
designated for nonmajors; 70 percent ar^ environmental technology courses. 
The environmental science field has flourished; the 150 or so colleges 
offering environii>ent courses as of 1971 (Pratt, 1971) grew to 55 percent 
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of the colleges In our %tu(\y In the 1977-78 academic year listing courses. 
One notable finding In the data on Instructional mode Is the dearth of 
courses with a field work component, despite the discussion In the envir- 
onmental science literature of the Importance of field experience (Carsey^ 
1^74; Schultr, 1973). 

National curriculum efforts, such as the "Ascent of Man"/course * 
"(Rein, 1975) or "Man and Environment" offerings, have had m|/xed acceptance. 
"Ascent of Man" was scheduled In only one percent of the colleges surveyed: 
"Man and Environment" courses appeared in 20 percent of the colleges 
studied, but not many of those offerings appear to be the televised pack- 
age developed by Miami-Dade Conmunlty College (McCabe, 1971). 

This classification of courses was the least demanding of prerequi- 
sites compared to the other sciences. 

Instructor Survey . The instructor survey provides some indication 
that interdisciplinary science general education courses are more often 
taught by established, full-time faculty. These instructors report 
general education concerns similar to those expressed in the literature 
(e.g., Chapdelajne et a1., 1977; McAlexander, 1976), They desire ' 
students to develop the ability to think critically, understand the sci- 
entific method, and relate science and technology to the real world. 

This faculty demonstrates a willingness to use a variety of instruc- 
tional techniques, which corresponds to the many experimental ^nd inno- 
vative courses within this classifi(;ation'(Palmer, 1975). In line .with 
this innovative teaching, faculty identify a need for more release time 
for course development. Especially heaVy use of media is reported by ^ 
faculty respondents, who indicate a desire for the availability of more 
media and Instructional materials. The interdisciplinary science faculty's 
use of laboratory time does align them with the natural science faculty, 
even though their course goals may be different. This difference in 
course goals my be reflected in the finding that 71"percent of the 
interdisciplinary science faculty develop their own laboratory materials. 
This faculty often recomn>ends out-of-classroom activities, such as films, 
field trips to industrial plants, research laboratories, television pro- 
grams, museums, and exhibits. 






PART III 
CONCLUSIONS AND RECOMMENDATIONS 

The end of Part I contains conclusions derived from literature re- 
views of Interdisciplinary sciences and environmental sciences, respec- 
t1^/e^y. Part II concludes with a summary of findings from our studies 
of currlculim and Instructional practices. Based on this Information, 
this section reiterates some of those conclusions and offers some recoflv-v, 
mendatlons for further research-and program Improvement. 

Our data Indicate the prevalence of Interdisciplinary natural sci- 
ences In the two-year college, despite the fact that-lt accounts for only 
four percent of the overall science courses examined In our curriculum. 
The literature attests to the existence of a wide scattering of Isolated 
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undertakings In Interdisciplinary sciences. Environmental technology 
programs represent a separate entity from the general education Inter- 
disciplinary offerings and need Independent consideration, i^ost of the 
following remarks will be directed towards the general education com- 
ponent. 

INTERDISCIPLINARY SCIENCES ^. 

With the exceptlori of the trad1t1on(tl physical science survey. Inter- 
disciplinary sciences enjoy the special consideration and suffer the 
problems of experimental, nontradltlonal programs. The nontradi tional 
nature of Interdisciplinary science, while limiting their numbers, seems 
to ^ pawn a greater Variety of Instructional j)ract1ces, , Our Instructor 
Survey suggests that more secure and experienced faculty Involve themselves 
In Interdisciplinary science offerings. Indicating their willingness to 
risk an Innovative undertaking. The predominance of established faoilty 
raises another Issue often confronted by experimental programs. This 
type of offering may be instructbr-centered to the extent that the in-' 
structor becomes the charismatic leader, th^' force holding the course 
together. Should this leader lose interest in the innovative offering. - 
the result may be the demise of the entire endeavor. 

FurthemK)re, Interdisciplinary sciences are more 1ik«1y fQund In 
larger col leges "which can support experimentation. Like theiV experi- 
mental counterparts. Interdisciplinary sciences may be subject to 
hostility from col leg^ administrators and other faculty. Administrative 
difficulties cannot be expected to 1m|)rove in the fututx* with continual 
budgetary restraints in the forecast. More Investigation of the political 
dynamics in course or program development would be of great value in ^ 
securing the existence of nontradltlonal courses. 

Our data Indicate that, such national curriculum efforts. as the 
"Accent of Man" or the "Man and Env1ronn>ent" series were not widely of- 
fered in the 1977-1978 academic year. Such joint ventures, however, do 
provide a n»eans for the smaller, private college? to provide innovatrive 
offerings wl'thOut prohij^i ti vely high development costs. The us^ of 
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integrated science modular units for occupational programs developed 
flitvl^rge (Stack, 1975) or medium-sized (Hackett, 1973) colleges provides 
flexibility for adaptartlon to smaller c^ollege curricula. 

A Res ponse to jtudent Pi verstty 

It is not clear from'the literature or the studly that course dcvel-. 
opers address the student diversity* that is a central feature of the 
conmunity ^college. Some of the block program offerings^may be suitable 
for transfer students, but the part-time, working, and occUpatfonal stu-, 
denfs probably do not find this type of arrangement feasible. Our classi 
fication sch^ (CSCC) reflects the diversity of vocational needs that 
must b^ considered by faculty seeking a solution to providing a compre- 
hensive science perspective. One core course may not be appropriate for 
s^dents with different educational goals, such as those who seek to 
satisfy a program requirement, have no definite occupational goaK or 
lack adequate academic preparation. Perhaps a traditional cour$e may not 
be the answer to the general science component of certain occupational 
programs and an integrated science module, offered as part of a more 
specific vocational course, may prove to be more successful . 

Thedata indicate that physical science surveys, which are usually 
part of the distribution requirements of general education programs, 
account for h high percentage of interdisciplinary offerings. In the 
light of the drop in the number of students transferring to four-year 
colleges (Knpell, 1976) and the growth of occupational programs (AACJC. 
1976), the physical science survey's orientation in the future may be 
directed toward providing a science foundation to vocational students. 
Our data indicate only a smap percentage of colleges offer integrated 
sciences as the vehicle for presenting science concepts to students in 
occupational programs. Longitudinal data are needed to determine if a 
trend In this direction may be developing. The complexity of such cur- 
ricular considerations 1s^ compounded when the realities of a funding 
system that Is based on enrollment are included. 
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Part of l!|e dlleijma In tailoring the" curriculum to student diver- 
sity Includes the faculty's orientation to the curriculum. The Instruc- 
tor Survey provided some evidence that faculty concerns are, indeed, 
centered around general educat1x)n goals: ^"understand/appreciiite inter- 
relationship of science and technology, with society <" "develop the 
ability to think critically," and "gain qualities of mind useful in 
further education." A distinction in goals may exist between i>ptegrated 
sciences, seeking to provide students with basic science cQhcfepts, and " 
interdisciplinary science, foqusing on the relationship between two 
disparate ways of thinking. The lack of adequate goal clarification in 
Interdisciplinary offerings (Maxwell, 1968) and the Improvement of 
courses through more rigorous goal identification (Chapdelaine et al., 
1977) expressed in the literature signals the need for further discussion 
of the general education goals that can be met through an interdisciplin- 
ary science offering^ 

Developn)ental Studies • * 

Can the general education goals for an interdiscipl inary science 

course be incorporated into basic studies offerings? Our course survey 

yielded few interdisciplinary science courses ideintif ied as part of a 

basic studies curriculum. Basic orfdevelopmental studies frequently are 

restricted to reading, writing, mathematics, or study skill development. 

As mentioned previously, the effectiveness of an interdisciplinary science 

course as -the forum for basic skill Instruction has not been adequately 

explored. By involving acadenjical ly underprepared stucfents with a 

•J 

scientifically-related problem* such as pollution or energy, some of the 
unproductive traditional le^lrning patterns of these students niay be 
avoided, thereby facilitating skilS^ development. The low nuniber of re- 
quired prerequisites indicates that conmuni ty college instructors are 
not;now expecting a high 1ev^1 of student 'preparation for interdisciplinary 
science, which further indicates, the feasibility of Including interdis- 
ciplinary science in basic studies curricula. 
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Cijr r 1 cu 1 a r vDy c \ s 1 ory- ma k 1 ng 

Ano'thor interost1n() 1ssu6 confronts the dOan of Instruction who 
makes decisions about the curHcular structure In a community college. ^ 
The dean may decide that bringing departments' together to offer an 
Interdisciplinary course may Improve science education for certain groups 
of students. Or aj> interdisciplinary course nw^y be necessary to meet 
changes in transfer requi ren>ents from a local four-year Institution or 
new certification requirements from a particular voc^jtional licensing 
board. Yet, these changes may undermine a particular department by 
increasing enrollments InNthe interdisciplinary, course at the expense of 
enrol liDents in specific discipline courses. A move towards Interdiscip- 
linary courses may, however, serve the best interests of a science curric- 
ulum responsive to student needs. Juggling departrmental demands with 
sciencV^ currlculimi needs may prove a delicate task for the dean* 

^Vehjcle for Faculty Deve lopme nt 

Developn)ent of an interdisciplinary tourse can beTITe focus of a 
faculty develo|>«)ent program, wfilch not only deals with the mechanics of 
course developii)ent.,but also can stimulate dialogue among the science 
faculty. Such an undertaking responds to faculty needs, as expressed in 
tlie Instructor Survey for more professional development and preparation 
time fo recourse development. 

/ • ( NVIRONMt'NTAL TECHNOLOGY 

r.n^ronmental tectTiiology programs are offered in approximately 55 
percent of the comimjnity colleges. These programs follow the general 
trend toward mre occupational education (AACJC, 1976) and* after 15 years 
of growth, -environmental education has asserted Itself as more than ju^t 
a "hot" area of the curriculum. The dally assault of newspaper headlines 
about environmental problems Indicates a continuing need. The literature 
on environmental technology Indicates that manpower demands In this grow- 
ing field may militate against rational program planning. Although 
regional priorities my varjf, educators must keep vigilance that thoughtful 
currlcular decisions are made, 
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Gaps still exist In our knowledge of environmental technology faculty. 
Are they like o%\\er science faculty? Our data do not tell us. Is Pratt's 
(1971) suggestion of h core curriculum stjll feasible and appropriate? 
Sonu> evidence indicates that a core curriculum is a viable approach 
(McCabe, 1977; Schoenfeld Disinger. 1978). Com|)ar1$ons of environmental 
programs that have and Have not incorporated Pratt's mo^el would provide 
%m\e guide to continued curriculum) development In this direction. Have 
the weaknesses in environmental programs that Pratt (1971) enumerates 
be#n overconx}? Are programs sti U' "patchwork" in nature, devoid of wor.k 
experience components and unresponsive to 1 oca', manpower needs? More 
Investigation theso questions will steer environmental technology to 
rational curriculum planning. ' ^ 

In sum, then, as a forum for a variety of Instructional techniques 
and appro>iches t;o scientific literacy, the interdisciplinary sciences are 
an important* albeit small, part of the science curriculum. Faculty 
undertaking such courses can experiment in an atmosphere not overburdened 
by tradition* ev^n if some bureaucratic hurdles may need to be crossed. 
This type of course keeps the conmunity college vital and responsive to 
its unique studQnt population. 
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APPKNDIX A 



Region I NORTItfAST 

Connocti cut 

Greater Hertford 

Mitchell 

Quinebaug 

Bay Path 
Bunker Hill 
Mt. Wachusett 

Maine 

University of Maine/ 
' Augusta ^ 

New Hampshire Tech. 
White Pines 

Newjfork 

Cayuga County 
Genesee 
Hudson Valley 
North Country 

Vmnont 

Champlain 
VenTX)nt Col. of 
Norwith 

Region 2 MIDDLE STATES 

Dejjware 

Delaware Tech. and C.C./ 

Terry Campus 
Goldey Beacom 



• Mary^l^nd 

Dundalk 
Hagerstown 
Harford 
Howard 
Villa Julie 

New Jjerjj^j^ 

Atlantic 
Middlesex County 

Pennsylvania 

Allegheny County/Boy ce Campus 
Delaware County 
Harcum 
Keystone 
it Northampton County 

Northeastern Christian 

West Virginia 

West Virginia Northern 
Potomac State 

Region 3 SQUTM 

Alabama 

James Faulkner State 
John C, Calhoun State 
Lurleen B. Wallace State 
Northwest Alabama S^ate 

Arkansas 

Central Baptist 
Mississippi County 
* Westark 
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Florida ^ 

Brevard 
Edison 
Florida 
Palm Heach 
Seminole 
Valencia 

Georala 

Atlanta 
Rainbridgo 
Clayton 
Floyd 

^rgla Military 
Soiiln^^Anryia 

Kentucky 
Southeas { ^\ * 

ItawAnilia 
Mary Holnies 

Mississippi Gulf Coast/ 
Jefferson Davis Campus 
Pearl River 
Southwest Mississip[>i 
Wood 

Chowan Col lege 
Coastal Carolina 
Edgecoml)e Tech. 
Halifax City Tech. 
Lenoir 

Richmond Tech. 
Roanoke-Chowan Tech. 
Wake Tech . 

Greenville Tech, 
Uni versi ty '"'dfySouth Carol i na/ 
Lancaster 



A (continued) 

Tennessee 

Jackson State 
Martin 
Morris town 

Shelby Sti^te 

T e\ as * ^ 

Angelina 

l.amar Uni versi ty/Orijnge Branch 
San Antonio ^ 
Vernon Regional 
Heatherford 

Virginia 

1 y 

Central Va . ' 

Northern Va. /Alexandria 

New River 

southern Seminary 

Tidewater 

Thomas Nelson 

Wytheville 

Region 4 MIDWE ST 

"^Illlnois 

Central YMCA 

Danville 

Highland 

Kishwaukee 

Lincoln Land 

Oakton 

Waubonsee 

William Ralney Harper 

Iowa 

Clinton 

. Hawkeye Institute of Technology 
Indi<in Hills . ^ 

Iowa Lakes 
Marshall town 
5y3utheastern 
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APPENDIX A (continued) 

Region 5 MOUNTAIN f>LAJ_N . 

Ar«p«hoe 

Conmunlty College of Denver 

Aurarift Campus 
Morgan 

Northeastern 



MJchjijan 

Bay de Noc 
Delta 

Kal'anwzoo Valle^y 
Kirtland 
Monroe County 
Oak 1/ind 
Suomf 

Ml ntieso ta 

Austin 
' North Hennepin 
Northland 
University of Minnesota Tech, 
Wlllmar 

Missouri 

St. Ptul's 

^ Three Rivers 

Nebras_ka 

Metropolitan Tech. 
Platte Tech. 

Ohio ^ 

Edison State 
Loraine County 
Northwest Tech. 
Shawnee State 
Sinclair 

University of Toledo 
Conm, and Tech, 

Wisconsin 

District One Tech. 

Lakeshore Tech. 

Milwaukee Area Tech. 

University Center System/Sheboygan 

Western Wisconsin Tech. 



Kansas 

Barton Coujity 
Central 
Coffeyville 
Hess ton 
St. John*s 

Montana 



Miles 

North Oakot^^ 

North Dakota St, Sch. of Science 

Okjahonw 
« 

Connors State 

Hillsdale Free Will Baptist 
Northern Oklahoma 
South Oklahonia Ci ty 
St. Gregory's 

South Dakota ^ 

Presentation 

College of Eastern Utah 
Utah Tech, 

Wyoming 

Central Wyoming 
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Region 6 WEST 
Alas.ka 
Ketchikan 

Cochise 
PimA 

C-a 1 i forn i a 

American River 

Biitte 

Citrus 

College of San Mateo' 
College of the Desert 
ColH^i^e of the Sequoias 
Fresno City College 
Hartnell * 
V>^ Lassen 

" Los Angeles Pierce 
Mendocino 
Merced 

Mt. San Jacinto 
Saddleback 

San Bernardino Valley 
San Diego Mesc^ 
. Santa Rosa 

Nevada 

Clark County 

Oregoji 

Chemeketa 
Ml,. Hood 
Unipqua 

Waj5_h1_"^ton 

6reen, River 
Lower Columt>ia 
Peninsula 
^outh Seattle 
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APPENDIX B 



JNTEGRATEO SCIENCES . 

Courses within this category combine two or more specialized areas of 
science and serve, as an introductl6n or survey of the sciences for general 
education students ^nd/or students entering career programs. Specialized 
areas include chemistry, physics, geology, astronon\y, and other physical 
sciences, ai well as certain biological topics. Courses covering scfen- 
tific measurement, science toaching methods, and forensic science also 
fall within this category. \ 

. Integrated sciences for non-science majors 

Physical science surveys. 
' Science for allied health occupations 

Science for engineering and 1ndustry-r*elated technologies 

Measurement and metrics 

Science teaching methods 

Forensic science 

Preparatory and special courses for science majors. 
Other general science courses 

jNTEaRATED SCIEN CES FOR NON>SCIENCX_MAvjORS 

Courses provide a broad perspective of scientific concepts for non- 
science majors fulfilling general education science requirements. 
Courses include a coni>ination of topics from the biological and physical 
science? and may emphasize the interrelationship among the scientific 
disciplines. Courses preparing students for the GEO examination and 
developmental science courses are also included. 

PHYSICAL .SCIENCE SURVEYS ^ 

Courses for non-science majors treat some- combination of physics, chem- 
<^try, geology, astronon\y, and/or other earth and space sciences. Courses 
may have a thematic orientation such as the impact of physical sciences 
on man and on everyday life or the physical sciences from a Biblical 
point of v.iew. 
scjjaiCLiM. AUJI^^ 

Basic physical science and/or biological science courses designed for 
allied health occupational students comprise this category of courses. 
Courses' include scientific topics and mathematical concepts which relate 
to the body, prevention and control of disease and infection, and gen- 
eral hospital situations. Courses may be designed for the allied health 
occVpations generally or for a specific health te^nology program, such 
as nurslhg or respiratory therapy. 
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SCjm-JmXNJSJjmi^^ lit 
Cour-^es treat two or more pf the physical sciences and relate to engin- 
eering and industry-related technologies generally or sele^it tho«e 
physical science topics of particular Interest to a given tecKhology. 
Examples include f Ire^science, science of photography, and color theory, 
presenting the physics, physiology, and chemistry of color for Interior 
design majors. 

M E A S UR E ME NL A NJL METRICS 

Coursed present the metric system as U applies to the needs of techno- 
logical programs or everyday life. Courses cover such concepts as area. 
vol'Umt\ temperature, and conversions from the Ejiglish system. Measure- 
n>ent courses such a?*, bras 1c review of measurement or measurement systems 
which apply to th^^treatmont. of scientific data also fall within this 
category. 




rOREl^.yC. SCIENCE 

Courses examine the physical and chemical tests used In .the crime labora- 
tory as part of adml n1 stri^tl on of justice prqgrams. Courses cover the 
' use of the laboratory for^ microscopic and chemical analysis, and photo, 
graphic techniques in identifying and comparing physical evidence. 
CenJonstratlons and laboratory experiments may be included. 

Courses which present techniques and concepts from two or more "sconces . 
or nwthematics, designed to prepare students for advanced science courses. 
This category also Includes special courses cutting across scientific 
discfpllnes such as applied math and^statistics.. cgncepts of the science 
lab. data collection techniques, glas^blowing (for scientific glass), 
scientific photography, and the use of scientific materials. 

QJULR^Em SCIENCE COURSES ^ 

Courses deal with general scientific topics such as the scientific as- 
pects of energy, consumer science, the introduction to basic scientific 
products, and the future advances of science. Such courses are usually 
general interest courses and do not serve as requirements for any 
specific career program or science nwjor. 
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These are environmental science courses both for general education 
students and students In environmental or related technologies. Both 
general survey courses tnd courses examining specific environmental 
Issues je,g,, air, water, and noise pollution) and the Identification 
and prevention of environmental problems form this category. Courses In 
the technological curricula dealing with personnel and facility management 
are not Included! 

Environmental science for non-science and non-technology 
majors 

Environmental technology 
Air pollution 
Water pollution 
Noise pollution 
Solid water d1spos*al # ' 
Nuclear t^adiatlon control 
Agricultural pollution 
Other environmental studies 

ENVIRONME NTAL SCI ENCE FOR NQNrSCtENCE AND NM-JECHNOLQG^ 

These courses provide a general Overview of the environmental and natiiral 
resources on a global, national or regional basis, primarily for non^ 
science majors. Man and environment courses examine how man Interacts 
with the environment through the stud^ of human population, food and 
energy resources, pollution and Its control, the Impact of social struc- 
tures and technology, arid urban and suburban growth. 

Environmental technology 

These courses^ are designed for students Irj environmental science and 
technology or related majors. These Introductory or survey courses deal 
with all types (air pollution, water analysis and treatment^ etc.) of 
environmental problems. General studies of environmental/resources, 
sources and control of pollution, occupational hazards and safety,. 
Instrumentation and measurement of environmental conditions and govern- 
mental regulations are also Included. 

AIR P OLLUTION 

The courses examine the sources, classes, measurements and metereology 
of air pollution. Topics Include the effectt of air pollution on health, 
animal and plant life as well as the nteans of prevention and control. 
Also Included are courses dealing wUh specific air pollution problems 
and methods of control such as mine^Nentl latlon. Includes courses pri- 
marily designed for environmental and other technology programs. 
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/WATLJUVMJJiJN . ^ 

The courses deal with the env1ronnK?ntal aspects of water. Including water 
sources, distribution and use, and waste water disposal. As part of 
water technology career programs, courses Include water analysis and 
treatment and waste water treatment. Including studies of instrumentation 
used for analysis and treatment. Field trips and laboratory time ^re 
often included. 

NOJSE PQUAIT ION 

The study of the physics of noise, biological effects of noise, and 
instrumentation for noise evaluation, especially within occupational 
environments, designed for industrial or eTwi ronmental technology or re- 
lated programs , 

SOLID WASXi; j?jif^sj5yL 

The scientific aspects of solid wastes, including the study of classes 
and sources of ^olid waste together with methods of handling, storage, 
and disposal provide the content for these technical career courses. 

NUCLLAR RADIATfON CONTROL 

These courses deal '.with the methodology for evaluating radiation and 
radiation contamination contv^ol and protection of personnel. Courses 
are included wi thirst Industrial or environmental technology programs^ 

AGRICULTURAL POUyj I ON 

The courses exaltiine sanitation problems related to soil and food, includ- 
ing pesticides ^nd other chemical problems, milk and food processing, and 
insect and ;:«tleht control. These courses ma^ be part of\an environmental 
or heal th ,tecfinology progi^am or they may serve to stimulate general com- 
munity awareness. \^ 

OTHER ENVIRONMENTAL STUPgES 

These courses deal wiVh other environmental problems and the control or 
prt^vention of suc^^ problems assigned for students within technology pro- 
grams. 

NLSTORY^^^SQCIQIOGY, AND PHILOSQPHY OF SCIENC E 

These courses adopt an interdisciplinary focus on Science applying 

historical, philosophical and sociologlcaj approaches to science and/or 

technology. Also within this catego»*y arc courses on the origins of mati, 

the future, science and religion, and science .and literature. The courses 

teT)d to ^f^tisfy genera] education requirements. 

History of science-and technology 

Philosophy of science 

Science, technology and society 

History, philosophy, and sociology of science 

Science and the humanities 

Science and literature 
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niSTQRY or SCIENCf. ANO TrCHMlOGY ^ 

Iho coiirsos VUhin this category provide a historical perspective of 
technology niul the sciences generally or by discipline, e.g., biology, 
psychology. These courses seek to place present day scientific and 
technologicol Issues Into perspective, usually for science majors or 
students enrolled in technological progranis, but also as a general educa- 
tion course. 

inui osoPjiY or sc lENcr 

These courses examine the concept and iDethods of sctwce and the belief 
system presupposed by scientists. They includ^^ methods of analysis, 
such as analysis of- causal relations, the role of hypotheses, the use of ^ 
statistics and other aspects of Inductive logic. Ethics courses Inves- 
tigate the nK)ral problems In medicine and biology and Include topics of 
current concern, e.g., abortion, food distribution, experiiDcntation on • 
h\jnian subjects. These courses are designed for science and philosophy 
majors as well as general education students. ^ 

Ihe^je courses relate science to the everyday world and examine the. social, 
'(joMtHal and hunwnistic ramifications of science. Most courses emphasize 
i)Vin'<?' Influence in a society with finite resources and how vSociety deals 
wi th ^ethnological problems. Besides general elective courses, this cate- 
gory includes courses such as technological assessments of society for 
puVuDses of urban planning as part of an urban planning curriculum. 

M'llLQilYa. PHILOSOPHY, AND SOCIO LOGY OF SCIENCE 

This category includes courses which coni)ine history, philosophy and/or 
sociology of science to satisfy general educatioo requirements. These 
courses often approach science by examining the contributions of famous 
scienti sts . 

Sy ENQ£ J\,ND Jjii. HUM^, mES 

The interdisciplinary courses within tfiis category deal with such sub« 
Joct^ as the ascent of man, the future, man and nature, and science and 
religion. These general education courses often adopt a thematic approach, 
such'as a consideration of the Hible and evolution, or tin^e, space, and' 
deity. 

^CJ ENCAA^P. klI.EMTJM 

These courses approach science through literature, most often through 
science fiction. The themes and trends of the 1 i terature are combined 
with a discussion of the scientific background.. Science and literature 
courses attempt to deal with the cultural im()l icatidns ^f science and 
technology. 
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Center for the Study of dommunity Colleges 

INSTRUCTOR SURVEY ^ s 



Your college is pai ticipaliiip in a^nationwidc study conducted by the Center for (he Study of ( om- 
munlty (\>llep,es under a gi anl from the National Science FouiuUdioii. I'lie study is concei iied with 
the role of the sciences and tcchhijlogies in two year collrges — curricuhnii, instructional practices 
and course at ti\ it icf \ 
Thc\su!\ey asks questions about one of voui classes ottered last fall. The inforniatiofi pathcied will 
help inlorin gioups inakin).: policy allectin^! the' sciences^All information gathered is treated as 
confulential and at no time will youi airswei-s be singled oiit Our concern isVv*'l^ ^^^^f^i'^'P^^^*^* insti uc 
tional practices as thscerned in a national sample 

\\V if^gni/e thAt the survey is time-consuming and we appreciate yom efforts in ccmipleting it. 
I fiank vou very much ^■ 



^ ^ 111 Your college's- class schedule liuUcaled ihat In Fall, 1977 you were teaching: 



(Com se) 



(Scctii)n) 



If this class was assigned to a dlUerent instructor, please return this survey to your campus facilitator 
to gi\c to the person who taugiit this class. 



If the class was not taught, please giw us the reason why. and then return the uncompleted 
sin \ey form In the accompanying envelope. 

h. Class was not^ taught hecause: (explain briefly) 



Please an^i the questions in relation to the specified class 



2 Approximately how many students Were initially enrolled hi this class? 



Males 
Females 



3 Approximately how many students completed this 
course and received grades? {Do not include 
withdrawals or Incompletes.) 



Malcfc 

Females 
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4. Check — ch of th« Items below that you believe prdperly deectibet tKu course: 



e. Parallel or equjvalcnt to a lower division college level coui se 
at transfer institutions []» 

b. Designed for transfei' students ma^)ring in one of the naturul 
resources fields (e.g., agriculture, forefitry) oi dn allied health 

field (e.g., nursing, dental hygiene, etc.) . , ( ) 

c. Designed for transfer students majoring in one of the physical 
or biological sciences, engineering, matlieniatics, or the health 

sciences (e.g., pre-niedicine, pre-d.entistry) 3 

d. Designed loi tiansfer students majoring in a non-science area .\^]* 

e. Designed foi* ch cupatioiml students in an allied health aiea .... [ J ■» 

yi^Designcd for ikx upational students in a science technology or 
^ i^ngineei ing technology area ' f J 

g. Designed as a high schcH)! make up or remedial course ["] ^ 

h. Designed as a general education coin sc foi" non-transfei and noii- 
occupational students ["] 



i. Designed loi further edut ntion or ptMsonal iipgiading of adult 
students FV^ 

yOihci (please specif y): x .. . . .. . [ '] o. 

5a. IiiHtriictoni may desire many qualilies for their students. Please select the ooe quality In the following list of four 
that you most wanted your studenWjo achieve In the specified course. 

1 ) Dndcistai^d/appieciate interrelationships of science aiu! 

technology with society ... * fl' 

2) Be able to undei stand scieiUific reseai c h literatine ("] ? 

Apply pi inciplcs learned in course to solve qualitative and/oi" 

quantitatN'e problems [~] 

4) Develop piolicieney in laboratoiy methods and lee|miqnes of 

the discipline ? . |")^ 

X 

h. Of the foui^qualltles listed below, whij^^h one did you most want your students to achleVe? 

1 ) R;;late knowledge acquii ed in class to l eal woi Id systems 

^ and problems [ ] ^ 

2) Understand the principles, concepts, and terminology of the discipline f ) ^ 

3) Develop appieciation/yndcrstanding of scientific method PJ ^ 

4) "^ ^^^''^ "hauds-on" or field cxpei ience in applied practice f ) ^ 

c. And from this list, which one did you most want your students to achieve In the specified class. 

il) l.earn to use tools of research in the sciences ri ^ 

2) Gaiaqualitics of mind useful in further education 

3) Uncferstand self [^3 

' 4) Develop the ability to think critically ... ["J ^ 

to. Were there prerequisite requirements for this ^«nirse?. Yes f ] ^ No □ ^ 

b. IF VES: Which of the following were required? (CHECK AS MANY AS APPLY) 

1 ) Prior course in the same discipline taken in high school [J ^ . college \2] ^ 

2) Prior course in any science taken in high school □ ^ . college □ ^ 

3) Prtor course in mathematics taken in high school [ J ^ college [ ] 

4) Declared science or technology major Q] ^ , 

5) Achieved a specified score on entrance examination ^ 

6) Other (please specify): ..x. . 



7. Over the entire term, whiit perctntAge of cluii time Is devoted to each of the following: 

a. Your own lectures 

b. Guest IccturtM s 

c Student verbal presentations 

d. Class discussion 

Viewing and/oi listening to lilni oi taped media 

1. Siinulalion/gaining 

g Oiiir/es/exaniinations 

h Field trips • • ' 

i Ini e/dein<)nstiatio!i expei iinents 

I l.abointo!N' expeinnenls bs students 

k l.;dnnatoiv p!a<.tk:d exainiiiations and cpn/'/es 

I Othei (ptrii'^c specify}' 



«ti 
% 

% 

On 



_^ .% 



40/4 1 
4?/4:) 
44/4S 
46/4/ 
4fi/49 
SO/M 

.S4/f>*. 



PleuHC iuld iH'rcentagos to maki* 
Hire they agree wUh totttl 



TOTAL 



100 



8. How frequently were each of the following Instructional media used in this class? 

zMsti ht i k last bt>\ il \oii oi anv nuMnber of" youi- fat uity developed 

any of the desji\uated media lor this eoijn sc. . ^- 



Developed 
by self or 







Frequently . 
used 


Occasionally 
used 


Never 
used 


other faculty 
member 




.1 


1 ihns . . 










^6 


h 


Sinf;le coiu ept liltn loops 










57 






□ ' 








5P 


d 


Shdcs" .... . . . 




■ 


LP 




69 


e. 


\ ■ 

A-od 1 Ota pe .slide 111 m t- oiubm at ions 




D' 






60 


1. 


Oveihrad piojected ti ansp'<u encies 




D' 


CP 


w ' 




y 


And lotapes. casset tcs. i reords 


□ ' 


D' 






6:^ 


h 


Videol<ipes 










63 




"lelevisioii ( b! oadeas| /closed eiienit) 












i 


May>s. I' ha Its, ilhist i at ions. d^spLiys 








D* . 




k 


"I'hrec dmirnsiona! inodets 












1 


Scie'iUdu mstninients 


■ [J' 


[p 


TP 




67 


m 


Natural pre'^ei ved OI living speennens .... 






LP 




6tt 


n 


I eetui c O! demonsti at ion experiments 

involving t hemieal leageiUs or pliysieal apparatus 






CP 




69 


o 


Olhei ij>lcosc specify}: , . 










70 
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9. Which of lh« Collowing ififclerial. were uwd In thit cI«m? CHECK EACH TYPE USED. THEN, FOR EACH TYPE 
U^.D. M.EASE ANSWER ITEMS A D, 





A, 




B. 




c. 






D. 






















How much say did you have In 
the selection of these materluls? 




How 

pages In 

total 


How tatUned were you 
with thedi- mnterlali? 


IMd you 
prepare 
these 

materials? 




Selected 
fhf*ni but 
had to 
vj^rify 


Was 

nUMnbei ol 




Check 
Used 


were 
ttiulentt 
rei|iilred 
to rend? 


Well 
Ka(isti<Hl 


Would 
like to 
change 
ttiein 


ni-rinitfly 
iiitciu) o 


Total 


with u 
chairjHM son 
or admin 


a group 
that 

selected 


Someon 
else 

selectrt! 


th<'m 


Yes 


No 


say 


istrator 


thcin 


tluMn 


( 1 '!Vxlbiu>ks 




L J ' 










[:r 








^ ipatcrials 
and wt)!*k- 
b(K>ks 




rr 


{]' 


I TP 








I J 


PI 3 




[ ] Collections 

~^ of 

llNRdillgS' 




[ r 




n ' 






30 




■ 




[ ] Rcf<>rence 
^ books 


31 33 






[V 


n ^ 

1 — J 




36 

□ ' 








['] Journal 
and/or 
magazine 
articles 


3/ 3!> 


I r 




LV 






LI 


□J 






Ql Newspapers 


.43 4S 


■ , 




TP 






4« 

n 








n Syllabi 
7 and 
handout 
materials 














64 

□ 




• • 

LP 




[^"] Problem 
« books 


f 


n' 




□ '3 






IJ 








LJ ^t'^<^^ , 

^ (please 
specify) 
























CI G3 






□ 3 
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MK'PlcaHc ln<ncj»li- ihe cniphM«» given to e»ch of the following student ftctlvltlc» In thl» elm**. 





Not Included 


Included but 


counted x3^o 






In determining 


counted lets 


or more 






•tudent't 


tluin 25H 


toward 






grade 


toward grade 


grade 




WIlfflM) OllfSuit' t>f tlilSS 






□ ' 




Papi'i s wn! fc'M i!M lass ... 










Ouu k SI uu /objcn ti\r tcsts/rx:uns 


















70 


1 ii '1 ( 1 1 r nnl 1 s 


rr 


I J ' 


w 


71 


Ml (1 ! ('( ' i f t f 11 )i) s 


w 

I. ~i 


□ * 




7;» 


V\ iMfvi'i'^'rvi^'irij'iviiv'ii 






[1 


74 




11' 


n 


,r:i 


PiU ! K ip«* nt)n in class di sciissit>ns 


( .1 ' 


rr 


TP 




liuhvulual (.lisciissions wi!h ijislriK lt)! 


,. □ ' 


vy ■ 




70 


Ri srai cli ! cpo\ !s . 


11 ' 


. n^' 




77 


Non \^'! incn pi t>jcc!s 


■ ■ □ • 


rv 




7P 


Hc>nu*w(>}fk 


r.j ' 


□ '' 


[J ^ 




^,aht)! at(.>r\ reports ... 


■ ■ . • 


1 1 0 


LJ ' 


6li 


l.ahoialorv unknowns and/or piactica! 






1 — 1 '1 


1? 


oxanis (cpjan!Ua!ivo and qualit«uivr ) 


[_! ■ 


l^robk'in sets 


■ □ ' 






13 


'()!lirr (plrdsr sprnfv): 






□ V: 


14 













n I xa.ninations o. quhns Riven U> stndcnts may ask them to f-->"'^'»»7*J;"» "^""^^^^^^^ 

InipoUaiue of each of,Jhesc abUillcs in the tests you gave In this course. (CHECK ONt BOX FOR fcACll Mtivi) 





Very 
Important 


Somewhat 
Important 


Not 
Important 




a 










b 


Acquainlaru r with concepts of the discipline □ ^ 






17 


c 


Recall o! specific information ..... 


□ 2 




(1 


IMulei slanding the sipnificance of certain 

wcnks. events, phenomena, and experiments □ ^ 


zv 




If! 


0 


Ahilu\ to svnthesi/e coui se content □ ^ 






19 


f 


Relationship of concepts to student's own values □ ^ 






?o 




(plvasc spec\\y): - - 






21 


What was tho relative emphasis given to each type of ^^^^^^^^^^^^ 

rPLl AS! Rl SP1)ND BY CHECKING ONE OF THE THREE BOXES FOR EACH ITEM ) 






Frequently 
used 


Seldom 
uaed 


Never • 
u»cd 





a Mnltipic response (including multiple 
ctioice and true/false) 




b. Compleli()n 

s 

d. Solution of mathematical type problems 
wIkmc the work must be shown ... 

c Construction of graphs, diagrams, 

chemical tvpe equations, etc 

1. Derivation of a mathematical relationship 
g. Othei (please specify): 



23 
?S 




!3. What grfiding pmctlce did you employ In thU cI«m? 



ABCDF . 




ABCD/No credit . 


• n = 


ABC/No credit 




Pass/Fall . . ■ 




Pass/No credit 




No grades issued . 




Other „ 





(please specify) 



14. For each of the following tnit-of class activities, please indicate If attendance was required, 
recommended or neither. 







Attendance 
' required for 
course credit 


Attendance 
recommended but 
not required 


Neither 
required nor 
recommended 


•J 
11 




n ' 








• b. 


Otiui films 






LP 




c. 


f-ic'Kl trips to iiuhi.stria! plant.s, ir.soaivli 
laht)i iUoi ios 










• <i. 








[J ' 




c. 


Mu«fl^|fflRifs//()os/ailx)rclu!ns 






□ ^ 




1 . 


X'oUiiio^f^fi \ ici- oil ail (.•lu iroiiiucnlal projc 


CI n' 






LP 




'Outsiilc k'CtiMVs ....... 








LP . 


i. 


I-it Ul trips to natuial I'oiniation oi 
cColo|^ical aiva .... 

Volunteer .stM \ iec on oclucation/ 
xt)iinnuinly piojcot 


■ ■ n ' 

■ ' ■ w 




p. 


□ 3- 




Tutoring . • 












Other (ph'dsc sprcifv): 


' fZl ' . 






□ 3 


Was this class conducted as an interdisciplinary course 




Yes 




• n ' 








•No 






IF YKS: Which other disciplines were Involved? 




1^ 


(please specify) 



16. Were hist rue tors from other disciplines involved 







YES*' 


NO 












• 






in olTcring guest lectures? • • • : • 


. 


■ ' P ^ 
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17a. Which of lhr»e type* Of •ifUtance were available to you last term? CHECK AS MANY 
b. Whk h t!UI you^itlllre? CHFCK AS MANY AS APPLY. 

Aaslttance wa* 
available to me 

In the following 
arcat 



AS APPLY. 



a cubical help 

b lest -scoring facilities 

c Tiitois 

d. Readers 

e Tai apiofessional aidcs/instajctional assistants 

f Medij production facilities/assistance 

y. l ibi ai v/bibliopi aphical assistance 

li ! .dn>raton assistants 

I Oifu i (plcii'^r specify): ^ ■ 



47 



4B. pp^ 



D'-' 

[J ' 
r 1 " 



18 Althoiipli this t-tnusc may have been ver> eflfecllve, whal woultl il lake to have made it better? 
CHIjt K AS MAW AS APPLY. 

a Moi r frfi-iloni to (.■ho<,)so niatoi ials 

b. Moi r mil l ai. !ioii with colk-agiics or administrators 
(. l.rss mii i liM t iKc from colk-agiu's or administrators 
d Lai pi r I lass ( morr students) 

c. SmalK'i class ' ' 

I. Moir ifadri /paraprofi-ssioiial aidfs 

I? More clerical assistance ' . . 

h Axailabilitv of inoie media oi instructional materials 

I Sti u ler pi crequisites for adniissioi^ to class 

]. I ewci oi no prerequij>it^^'^ admission to class . 

\ Ohan^cd course descr iption ...... 

I instructor release tinu^ to develop course and/ 

oi material / • • 

m Ditlcicnt ^oals and objectives 

II. Pi ofcssional development opportunities for instructors 

o. Hcl Id lal>o! atoi*y facilities 

P Suulcnts belter prepared to handle course rcquivcments 

r 

q Othci (pledge specif y): 



V 
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Now, Just m few queitloni about you . . . 

19. How many yean have you taught In any 
two-year college? 



" ■■-■'■•r— - 



a. Less than one year [ ] ' 

b. 1-2 years ' 

c. 3 4 yea IS . * [7) 3 

d. 5-10>ears . . i . 

e. 11-20 yeais . . *. 

f. Over 20 years f;] « 

a. FuH-tiiiu* faculty niembor [ ] ^ 

b. Part-time lacitlty niember , 

c. DepnitiTient or div?ijiifni < huirper^Dif f 

d. Adniinij;trator . ^-v j ^ 

e. Other (please specify): 

■ - w 



ft? 



21a. Are you currenlly employed In a research or Industrial position directly related 
to the discipline of this course? 



b. 11' YF.S: Foi how many years? 



No □ 



i>3 



c- if prevlou^ily you had been employed In a related industry or research organlrivtlon, pleiise Indicate the 
number of v<^ars: 



22. What Is the highest dej;;ree yon presently hold? 



a. -Bacficlo!''s [ '] ' 

b. Master's . . . ; [J^ 

c. Doctorate \ • . CJ 



IMPORTANT INSTRUCTION^ 

rriank you loV taking the time to complete this sui vey. Please seal the completed quest ioi|naiic in the envelope 
which is addressed to tht^ project iat ilitator on your campus and return it to that person. Alter collecting the forms 
from alj paMicipaiUs, the tacilitatoi- wiJl' forward (ho sealed envelopes to the Center. 

We appreciate yt)ur jMoinpt attention and participation in this important survey for the National Scienec i\)uiuh\(io!^ 



Arthur M. Cohen 
Principal Investigator 



Floi ence B. Brawer 
Research Director 
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F!-.IC.einr!riii(T|).o!jso tar hmior CoIIopos 

r.^'-^';.':'-,;iv Buiijiiig ^ 



